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BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 


MAKE CUSTOM DISKS WITH 
JUST THE MUSIC YOU LIKE 


TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE 
IS REQUIRED 


COPY 


EXTERNAL SCSI-I] PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISKS. 


INTERNAL A/V HARD DRIVE 
STORES DISK IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISKS. 
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ADVANCED FORMAT DETECTION 
PRODUCES PERFECT DUPLICATES 
ON STANDARD CD-R MEDIA. 


NO PC REQUIRED. 


DUPE-IT! 
Instantly copy music and 
CD-ROM compact discs. Make 


backup copies of your favorite 


music and software on rugged, 
permanent CDs. Produce compact 
discs quickly and economically. 
No mastering or multimedia 
experience is required. 

Insert your original CD and 
press “start.” The multimedia 
processor quickly copies any disc 
to the internal A/V hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 
produce perfect duplicates. The 
system is totally self contained — 


no additional hardware is required. 


Musicians —ask about our pro-audio CD rec orders. 


BUY DIRECT: FROM $795! 


408 330-5524 


Just plug in the power cord 
and press “start”—it’s that easy. 

You can even make your own 
custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal hard 
drive. Then insert a blank CD, 
and you'll have a custom music 
CD with just the songs you want. 

With the included CD mastering 
software, Dupe-It will work over- 
time as your personal CD design 
system. Just attach a SCSI cable 
to your PC or Mac, and you're 


ready to design and create your 
own original CD's. Similar systems 
used in duplication houses cost 
over $5,000. Now you can easily 
copy CDs yourself for a fraction 


of the price. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE, SANTA CLARA, CA 95054 
WWW.DUPEIT.COM 


Software publishers—ask about our high-volume multi-drive duplication systems. 


Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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Write in 96 on Reader Service Card. 


Tiny Color CCD Camera! 


One of the worid’s smallest color cameras! 
Camera-on-a-board measures 1.87" x 1.3", 1° thick! 


Has glass micro-lens element, not pinhole lens 
DSP on board for auto white-balance, shutter 
Standard NTSC composite video output 

350 lines horiz. resolution, .7 lux sensitivity 
Uses 4 - 5 VDC, only 150 mA! Three AA batteries would 
power it for over six hours! 

New in OEM pkg (no box), 90-day HSC warranty 


- #ee0°¢708¢ 


HSC#17736 $89.95 


Laptop Floppies! 
@ Citizen W1D 1.44 MB tloppy measures only 43 * thick! 
@ interface is 26 conductor 1mm pitch printed ribbon cable 
@ Short (1.25") ribbon cable included 
@ Black bezel -- New OEM Pack, 90-day warranty 
@ Sorry, we do not know which laptops will accept this drive! 


HSC#17587 $25.00 


@ Teac FD-05 HF 230-U 1.44 MB Laptop floppy - same 
specs as Citizen 


HSC#17694 


Workhorse Hard Drives! 


@ Seagate with SCSi interface tull-height drives 
@ Good, Reliable drives for many applications 
@ Choose from 670 or 330 MB size ge 
@ With 90-day warranty! 


$35.00 
$29.00 


HSC#17556 
HSC#17557 


ST4766N 
ST4385N 


Video-hacker Dream! 


@ Logitech Videoman Video-conterence camera & interface 

@ These units were sold with Hewlett Packard S-700 work 
stations for videoconterence capability 

@ We do not have technical data, software or manuals 

@ All we have is cameras with stand, and SCSI-II interface 

@ The camera is on a weighted stand that extends from 13° 
tall to over 20° tall, and has a stereo microphone 

@ Color camera is digital output only (not NTSC) as faras we 
can tell -- but who knows? 

@ interface box has two SCSI-I/ ports on back, and a OC 
power input (we do not have the adapter), and on the front 
it has a mic. out jack, composite video out (BNC), and the 
connector for the camera cable 

@ Note: HP and Logitech will provide no information on these 
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Supply o_-: 


..brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


Serving 
Silicon Valley 
since 1964! 


Superior Motherboards! 


High-qualityMicronics motherboards for top-level 
performance! Both boards feature: 

@ Built-in Pri. & Sec. Mode4 IDE controller, floppy controller 

@ 2-USB ports at 12Mbps rate, connect as many as 127 
devices to host system 

@ 2 SIO ports, 1 PIO port, Game/MIDI port, PS/2-style 
keyboard and mouse connectors 

@ Full support for the ‘Green PC’ specitication 


@ “DUAL FORTRESS" has dual Intel Slot 1sockets for Intel 
Pentium I chip at 233/266/300 MHz (CPU'snot included) 

@ ATX motherboard has 4 PCI, 2 ISA slots, (one shared) 

@ intel 440FX PCiset, PIX 3, SMC FOC37C93X Ultra VO 

@ Four 3.3V unbuffered 64-bit DIMM sockets, support for 
EDO, BEDO, Fast Page Mode (FPM) memory, ECC 

@ Yamaha OPL MIDI/sound on board w/ drivers 

@ New in box, 90-day warranty, with instruction book, CPU 
brackets, Win/DOS driver diskettes & cables 


HSC#80469 $99.00 


@ M6MI “Pentium Pro” ATX motherboard has 4 PCI, 31SA 
slots, Intel 440FX PCiset 

@ Comes with tested “Pentium Pro” 150 MHz CPU installed 
wi heatsink, fan & VRM module 

@ Supports up to 384Mb memory (6 x 72-pin SIMMs) 

@ Support for EDO, Fast Page Mode (FPM) memory, ECC 

@ New in box, 90-day warranty, with instruction book 


HSC#17625 $129.00 


External SCSI Drive Cases 


@ Bargain case for 5.25" drives, brand 
new! 
@ 7° x 4.5" x 10.5" overall size 
@ 50-pin SCS! connectors 
@ SCSI ID switch 
@ 65W Power supply (lots of power for hard drives, etc.) 
@ Fan-cooled, uses standard IEC Power cord (not included) 


$39.95 


HSC# 17130 


@ High quality low profile case for 
5.25° drives, brand new! 

@ 7° x 2.25" x 11° overall size 

@ 50-pin SCSI connectors, RCA 
Audio connectors 

@ SCSI ID switch, termination switch 

@ Tiny 12W Power Supply (SVDC @ 1.4A, 12VDC @ 4A, 
probably only good for CD-ROM's) 

@ Fan-cooled, uses standard IEC Power cord (not inchided) 


HSC# 17357 $29.95 
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Corel Office Professional 7 


@ Great Software Bundle -- Amazing Value! 


@ includes Corel Wordperlect 7, Corel Quattro Pro 7 
Paradox 7, Corel Presentations 7, CorelDRAW 6, 
CorelFLOW 3, Sidekick 95, Netscape Navigator, Dash 
board 95, 1000 fonts, 10000 clip-art images, more! 

@ For Windows 95, Windows NT 3.51 and Windows NT 4.0 

@ Distributed on CD-ROMs, with hefty manual pack 

@ New, shrink-wrapped in box, 90-day warranty 


HSC#80436 $47.50 


salted | #HSCi Electronic 
specialities ca. 


Ae 
Toll Free (Orders Only) 1-800-4 HALTED 


Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 


4837 Amber Ln., Sacramento, CA 95841 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 


Supply _ 
(1-800-442-5833) tie €& 


http://www. halted.com 
(408) 732-1573 -0F- 
(916) 338-2545 


FAX your orders to. 


(408) 732-6428 
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CyberEye PC Camera! 


@ High-quality (nice looking too!) composite color camera 
@ 1/4 inch CCD sensor w/auto white 
balance control 
@ Resolution: NTSC video, 542 x 492 
@ Manual focus knob/ring, 5mm to infinity 


@ Power: 5.0 VOC @ 180 mA. Supply 
from PC or keyboard power...no exter- 
nal adapter needed! 


HSC#17535 


Compaq Docking Bay 


@ Compaq docking "Smartstation” for laptop computer (we 


don't know which!) 


@ Has two internal ISA slots 
® SCSI port, network ports, serial, | 
parallel, video, keyboard & 7 ‘ 
mouse ports on back —— 
@ Used, 90-day warranty 
$39.00 


HSC#17713 


PClI-Bus 56K Modem! 


@ Genica PCI-Bus 56K Modem at unheard-of price! 

@ Data, FAX, voice, full V.90 compatibility 

@ Voice trom handset 

@ Windows 95/98 or NT only (Not Win 3.1 compatible) 
@ Uses latest Lucent chipset, comes with Lucent drivers 
@ New retail box, with Trio application software on CD 
@ 90-Day Warranty is. 


HSC#17532 $39.95 


Laptop Carrying Cases 
@ Two sizes, 12"x 9.5" x 1.5" and 12.5" x 10° x 2" inside dim 
@ Both have velcro-sealed outer pouch, padded shoulder 
Strap with heavy-duty swivel hooks, zipper closure 
@ Handsome black vinyl “leather-grain® exterior 
@ Cushiony plush interior protects your laptop's case 


$22.50 
$17.50 


HSC#17662 
HSC#17663 


Large size case 
Small size case 


Home Alarm Stuff! 


These items are dealer-returned inventory (shelf worn pack- 
aging but unused) of home security components that were 
made by Telko Inc. Mix and match to create your own 
bargain security system! All items have mounting screws or 
adhesive pads, instructions, and alarm units have window 
warning stickers. All parts have 30-day warranty. 


@ ST911 Automatic Phone dialer has screw terminals for 
sensor input, power adapter, and very long phone cord 

@ Instantly contacts up to four pre-selected phone numbers 
with your own digitally recorded 16 second message 


HSC#17718 Phone Message Dialer $27.50 

@ S100M Magnetic entry sensors (mag-switch) have a reed- 
switch and magnet pair for door or window mounting, and 
approx. 50 feet of white hook-up wire. 

@ Use with PIR units or Entry Guard below tor additional 
protection. Switches may be used in series for multiple 
door/window protection 


HSC#17723 Magnetic Entry Sensor $1.95 

# S002M Digital Control Motion Alarm has wall-mount 
keypad, PIR infrared motion detector with 110° coverage 
to 60 feet, programmable security code, 10 - 15 second 
entry delay, extremely loud alarm 

@ Uses 9V battery or AC Adapter (neither included) 


HSC#17720 Digital Control Motion Alarm $15.00 

@ S0086 Digital Control Motion Alarm with Safety Chime has 
wall-mount keypad, PIF infrared motion detector (same 
as S002M above) with very loud alarm OR safety chime 
alert 

@ Uses 9V battery or AC Adapter (neither included) 


HSC#17721 Digital Motion Alarm/Chime $17.50 


@ S082X Entry Guard Alarm has wall-mount keypad, mag- 
Switch activation (one switch included), programmable 
security code, 10 - 15 second entry delay, extremely loud 
alarm or pleasant door chime. 

@ Uses 3 AAA batteries (not included) 


HSC#17722 Digital Entry Guard Alarm $12.50 


Visit HSC's Website! 


@ Pay us a virtual visit on the World Wide Web! 

@ Simply point your browser to hittp:/Avww. halted.com 
@ Site is constantly being revised, please visit often! 

@ Check out the amazing "Gizmo of the Week" feature! 


Terms: Some quantities limited; all items subject to prior sale. Minimum order: $10,00 plus shipping. Orders under $20.00 subject 
to $2.00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
(no P.O. Boxes) unless otherwise specified, in which case prevailing carrer rate plus $5,00 handing fee applies. Prepaid orders that 
) don'tinclude shipping charges will be shipped freight COD, There ts a $5.00 UPS charge added to shipping charges for COD shipments. 


Lead-Acid Rechargeables! 


These are all new batteries by Tempest with tab terminals 
Perfect for hobbies, security systems, battery back-up, etc 
@ TR1.2-6, 6VDC at 1.2 AH, measures 3.75 x 1 x 2° 


HSC#17589 $3.95 
@ TR1.2-12, 12VDC at 1.2 AH, measures 3.75 x 1.875 x 2° 


HSC#17197 $4.95 
@ TR4-6. 6VDC at 4 AH, measures 2.75 x 1.75 x 4" 
HSC#17588 $4.95 


Used Mac Keyboards 


@ Two styles available, for Macintosh || and Performa 
@ Both are used, with 30-day warranty 
@ Replacement keyboards are hard to find! 


Mac likeyboard $19.95 
Performa keyboard $19.95 


HSC#17394 
HSC#17386 


Cases!...Cases!...Cases! 


@ Mini-Tower, 3 - 5.25° and 4 - 3.5* bays 
@ One slot for 3.5" drive on front panel 
@ 1S*Hx 7 Wx 165°0 

@ Takes standard mini-tower supply 


HSC#17481 


@ ATX-style mid-tower cabinet 

@ Power supply included 

@ Three 5.25" and two 3.5" front bays 
@ 16.5°Hx B25" Wx 165°) 

@ Brand new!, 90-day warranty 


HSC# 80459 


—" 


$59.50 


Full-size tower bargain at a great price! 
Five 5.25" and tour 3.5" bays! 

Extra SIO & PIO connector cutouts! 
Great for backup server...etc 

Requires old-style larger power supply 


HSC# 17504 


PCMCIA Sound Card! 


Media Vision PCMCIA Sound Card 

Great for Portables, Laptops with PCMCIA Stot 
Extemal pod has joystick port, mic put, line in & line 

out jacks, volume control 

Install software, inst. included 
Win 3.x, W95 compatible 
New in OEM pkg (no box), 90-day HSC warranty 
We had these before at $39.95 and they went fast! 


HSC#17036 
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Briefcase of Goodies! 


@ These handsome hardshell cases were used to carry a 
laptop-computer estimating system (laptop not included) 

@ They were used with a Compaq LTE laptop, and provided 
a SCSI port for a CD-ROM drive with battery back-up 

@ Large Nicad pack has 10 Sanyo Cadnica cells. 

@ Built-in 19VDC power supply for battery charging 

@ Tiny piagy-back PC board seems to be a SCSI interface 

@ Case measures 18° x 14° x 7", with several compartments 

@ SCSI || to CEN50 SCSI cable, many great parts inside! 

@ Buy either the whole assembly, or just the parts you want! 

@ Not guaranteed to function with laptops -- for parts only! 


HSC#17180 Complete Laptop Case $29.95 
HSC#17182 Empty Hardshell Case $1 5.00 
HSC#17181 Nicad Pack, 12.5voc, sav $17.50 
HSC#17179 Scsi iI Cable, 1 ft.iong $12.50 


HSC Catalog online! 


@ That's right, get HSC’s catalog on the World-Wide Web! 
@ Simply go to www.halted.com and follow the big red link 
@ Adobe .POF tiles are available for download and viewing 
@ Or drop on by and pick one up...we'd love to see you! 


if you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to SPM PST 


Write in 100 on Reader Service Card. 
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OPTOCOM SETS THE STANDARD...... == 
Combining a high speed, high performance receiver, = 


Motorola®/LTR Trunking, and full featured decoding. 


O — 
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PRONE 


High speed triple conversion GRE receiver board (50 channels per second) 

Track Motorola 400MHz, 500MHz, 800MHz, and 900MHz systems, as well as conven- 
tional frequencies, simultaneously 

Decode CTCSS, DCS, LTR, DTMF, and Motorola talk group ID 

Reaction Tune with the Scout Frequency Recorder 

Built-in Data Slicer Circuit for decoding of FSK programs 

Software and hardware controlled volume and squelch 

Download up to 100 different frequencies for scanning away from computer 

Supplied with the all NEW TRAKKSTAR software from ScanStar 

Backwards compatible with third party software that supports Optoscan 456/535 
Trunk Track LTR systems 

Scans conventional frequencies from 25-520, 760-823.995, 849.005-868.995, 894.005- 
1300MHz (Cellular frequencies are blocked except for FCC approved users) 


Fe 2 ge ee | ee 
5821 NE I4th Avenue ¢ Ft. Lauderdale, FL * 33334 
Telephone: 954-771-2050 Fax: 954-771-2052 Email: sales@ optoelectronics.com 
Prices including Promotions and Specifications are subject to change without notice or obligation 


OPTOCOM supplied with Software, Antenna & Cables. Operates under Windows 3 3.11, 95, and 98 
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light meter that best meets your particular needs. 
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Some Practical 


Light Meters — Part 1 


oo much or too little light results in a 

bad picture. As a professional photogra- 

pher explained it to me, playing with the 

f-stops on the enlarger, as well as the 

timing, and then juggling the darkroom 

chemistry may get me a usable pic- 
ture, still, nothing takes the place of the correct 
exposure. That holds true especially with slow- 
er color films. 

For years, professional photographers 
have used light meters to help them determine 
the correct exposure. In order to make sure 
that we have the correct exposure, we will 
look at several practical ways to measure the 
amount of light that your camera sees; then 
we will look at some ways to customize a light 
meter that will best meet your particular 
needs. 


History 


Some of the earliest light meters 
consisted of a self-generating photo 
cell, a calibrating resistor, a filter, a dial 
or two, and a meter. The self-generat- 
ing photo cell — usually selenium — 
fed a sensitive microammeter through 
a factory-selected resistor. The filter 
went over the pickup area in bright 
light, giving the meter an INCIDENT 
and a REFLECTED range. The dial(s) usually had 
enough numbers and symbols to confuse a mathe- 
matician. Figure 1 shows a typical circuit. 

In rather dim light, and with the common slow 
film of the day, the photographer may have had to 
make a long, slow exposure. But, once he 
found out how to correlate the meter reading, 
the dial setting, and the film speed, he could 
get relatively consistent negatives and trans- 
parencies. 

Under those conditions, you may have to 
make a long, slow exposure too, but, you will 
have a less confusing, simpler, light meter. We 
will try to keep our systems simple, understand- 
able, and practical. 


Measuring Light Levels 


The self-generating system just described will 
give an indication of the light level, however, using 
a light-dependent resistor (LDR) as the sensing 
element offers some advantages over the self-gen- 
erating photo cell. Although the LDR needs a bat- 
tery, it allows the use of a less sensitive, and 
therefore a less expensive meter movement. 
Instead of measuring light levels in terms of 
voltage, the system with the LDR measures 
light levels in terms of resistance. It amounts to 
an ohmmeter calibrated in terms of light levels. 


An Ohmmeter/Light Meter 


In Figure 2, the meter, with R1 and R2, make up 
a simple voltmeter that matches the meter to the 
range of the expected battery voltages: in essence, a 
basic, single-range ohmmeter. You calibrate the meter 
for a full scale reading with R1. Basically, you “zero,” 
or recalibrate the meter, the same as you would an 
analog ohmmeter. Note where you find zero ohms on 
most analog meters: the right-hand end of the scale. 
The range resistor, R3, determines the general range 
of resistance that you can measure. For an ohmmeter 
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with a value of 50 ohms for R3, you could measure 
resistors from about 5 ohms to 10,000 ohms. You 


would get your best resolution from 5 ohms to 2,000 
ohms. Above about 3,000 ohms, the readings get 
crowded next to each other making them hard to 


read; at which point you would most likely change 
ranges to get better resolution. On a higher resistance 
range, the readings above 3,000 ohms move to the 
upper end of the meter scale making them easier to 
read, and with greater accuracy. 

To avoid crowding the readings and in order to 
give several useful ranges, an analog ohmmeter 
switches several resistors into the circuit in place of 
R3. Typical values might be 10, 100, 1,000, 10,000, 
and 1,000,000 ohms. By using resistors that change 
in steps of 10, the manufacturer can use the same 


by Evert Fruitman W7RXV 


An old saying in 
photography goes 
no light, no picture. 


scale on the meter and just put a multiplier on the 
range switch: RX1, RX10, RX100 ... RX1,000,000. 
The higher ranges (above 1,000 ohms) need a higher 
voltage battery. 


PHOTO A. Simplest, practical light 


meter. You supply the readout, analog 


or digital ohmmeter. Mini plug 
connects to meter and plugs into 
jack on left side of box. 


With a value of 50 ohms for R3, 
the center-scale reading would equal 50 
ohms. Now, if we pick an LDR with a 
nominal resistance of 60 ohms in sun- 
light and around 4,500 ohms in normal 
room light, we could use a single range 
resistor for R3 that would let us make a 
simple, but practical, light meter. For 
wider ranges of light levels, we could add 
one or two resistors and a switch, or for 
easier construction, we could use an 
autoranging, digital volt-ohmmeter such as 
the one shown in Figure 3. 

The circuit of Figure 3 proved invalu- 
able in a laboratory situation where the 
researchers had to contend with varying 
light levels and they did not mind making up 
a calibration chart just one time. Their main con- 
cern was reading a wide range of light levels and 
knowing how much they varied from day to day. 


PHOTO B. Interior of simplest light 


meter. CdS photo cell, mounting detail. 


Same as analog system, but without 


diffuser. That makes this one good for 


reflected-light measurements. 


Without the light meter, they got stuck doing 
several hours of ‘wet’ chemistry. They told me 
that even after several years of intermittent 
use, it still gives consistent measurements. 
They spent under $30.00 for the autoranging 
DMM and the photo cell — most likely the 
cheapest instrument in their laboratory. 
Probably, it cost less than the coffee pot. 
A photographer might find a calibration 
chart somewhat of an inconvenience, 
although if the same film is used most of the 
time, an autoranging ohmmeter and a cali- 
bration chart would make a simple, effec- 
tive, and useful photographic tool. Take a look at 
Photo A. That combined with an analog or an 
autoranging digital multimeter, makes an almost 
instant light meter — with an absolute minimum 
expenditure of time and money. Photo B gives an up- 
close look at the works of the simplest light meter. 
This one uses a CdS cell, a mini phone jack, a plug, 
and two clips for connecting to your multimeter. 
Although Photo B shows a CdS photo cell, it will 
work with a photo transistor. You would have to make 
up your own calibration chart for that light meter. 

If you use a completely home-built, simple system 
such as the ones shown in Figure 2 or Figure 3, then 
you could use a simple calibration chart like the one 
in Table I. That would work for an analog readout and 


the circuit of Figure 2. The meter may have a scale 
with 0-10, 0-15, or some other convenient markings 
on it. Table | assumes that the meter is marked 0-10, 
| have on the work bench an old, commercially-built 
light meter with a 0-10 scale. Joe, at our local Tempe 
Camera, gave it to me because the original dial which 
related the numbers to exposures had long since dis- 
appeared. It has a diffuser for incident/reflected light. 
However, without that missing dial, it still needs a cal- 
ibration chart: 

With an arbitrary scale of say 1-10, the calibra- 
tion chart would suggest exposure values. They would 


PHOTO C. Analog light meter. After 
recording a strobe light burst, before 
pressing the RESET button. 


range from a fast shutter speed with a wide f stop to 
a slow shutter speed with a small f stop. The one 
would stop action, while the other would give better 
depth of field, that is, better overall focus. Table | 
shows a calibration chart for indoor use with a film 
speed of 200-250. 

This simple chart shows just two light levels. It 
also shows where the early light meters got their dials 
with their multiplicity of numbers. You would use the 
first part of the chart with low to medium light levels. 
The second part is for a well-lit scene. Note that for 
best depth of field with low to medium light, the chart 
calls for an exposure of one second with an f stop of 
16, or two seconds with the lens set for f 22. Those 
exposure values indicate still life rather than pictures 
of lively pets or children in action. 

For action shots, you would need flash, faster 
film, or both. With light levels in the second part of 
the chart, you can stop action and get reasonable 
depth of field. I usually find the real world somewhere 
in between and use a faster film for the birthday par- 
ties, with the slow film reserved for still life such as the 
pictures you see here. 


Additional Uses 


The autoranging digital meter with a photo cell, 
or an amplified light meter can give readings in areas 


en eee 


with extremely low light levels where pictures would 
need extra long exposure, fast film, flash, or some 
combination of those items. The nature of the picture 
would, in part, determine the photographer's choices. 
An amplified light meter proved most useful in one 
other place: the darkroom. 


In the Darkroom R 


If you have had the pleasure of making your own 
enlargements, you noticed that making several sizes 
of prints from the same negative required different 
exposures. As the enlarger head went up, making the 
picture bigger, the exposure time increased, or you 
had to open up the lens in order to maintain the same 
exposure time and get the same print densi- 
ty. After you determine the correct exposure 
for the first print, an amplified light meter 
can show you what light level gave that 
exposure, allowing you to adjust the f stop 
for the same light level at the focal plane (on 
the paper) with the enlarger head higher or 
lower than it was for the original exposure. 

Just opening up the enlarger lens to 
recheck focus and then resetting the lens for 
the same f stop can give unexpected results. 
Sometimes the iris has a bit of hysteresis in 
it. One of my enlargers varied as much as 
two click-stops. Although it showed f 8, the 
prints, and later the meter, indicated other- 
wise. 

That explained some of the variations in 
my print densities. With the colored filters 
used with multi-contrast paper, my eye sim- 
ply did not pick up the difference. 

Those unexplained variations in my 
prints made me start looking for causes. 
Ordinary light meters lack the sensitivity 
needed to respond in the darkroom. So, out 
came the calculator and the soldering iron. 
Several hours, a couple of opamps, and a 
couple of LEDs later, | had a single range 
instrument and the answers to some nagging 
questions. 

You can make a multiple range, ampli- 
fied meter for darkroom, as well as for inside 
and outside use. Although a bit more com- 
plex than the simple systems mentioned so 
far, it could be the answer to several of your 
needs. At a later time, if there is enough 
interest in it, we can give the details of how it 
works, how to make it, and how to use it, 


Outside Meters 


Possibly, except for the darkroom or a dimly lit 
scene, the amplified light meters of Figures 4 and 5 
offer little advantage over the simple meter made 
with a CdS cell, a battery, and a readout (Figure 6). 

The light meter shown in Figure 5 gives two 
ranges with an expanded scale for inside use. 
However, it is more educational than practical 
because it needs a 10 uA meter or an op-amp to drive 
a less sensitive meter, The circuit does illustrate a 
functional system with the use of another semicon- 
ductor to give temperature compensation in a simple 
circuit. 

The circuits of Figures 4 and 6 start to become 
practical. By using a form of a Wheatstone bridge, 
you can use less sensitive meters, and with a transis- 
tor in both legs of the bridge (Figure 4), you get tern- 
perature compensation. At the expense of some ver- 
satility, you could leave off the 1K pot, as well as the 
4,700-ohm resistor, and replace the first transistor 
with a diode that would cut the parts count and still 
give temperature compensation. 

While they work, I decided against having to bal- 
ance a Wheatstone bridge for each light measure- 
ment, Figures 11 and 12 show the method that | 
finally wound up using. Those are the combined 


ambient/strobe meters. Figures 7-10 give the basic 
ambient/strobe instruments with analog/digital dis- 
play. That may make it easier to see what goes into 
each section of the basic instrument. 


Analog or Digital 


At one time, you could get used, even new, ana- 
log meters at a reasonable price. Now, you can find 
new, digital panel meters at highly competitive 
prices. You can buy new digital multimeters for less 
than the price of a basic analog meter movement. So, 
the decision to use A or D for your readout may be 


PHOTO D. Digital light meter. 
Reading the light level for its 
own photo. 


determined in part by what you have available. The 
light meters described here will work with either by 
making suitable adjustments to some of the circuit 
values. 

As in the case of the ultra simple system, you can 
clip either type of ohmmeter to the photo cell and 
have a working light meter. You may note some dif- 
ferences in the resistance of the CdS cell when read- 
ing the same light source, but using first an analog 
meter, and then taking a reading with a digital ohm- 
meter. Just use the same meter for all of the readings 
on your calibration chart. 

Figures 7 and 8 show two versions of a simple, 
practical light meter. One uses an analog readout, the 
other uses a digital display. The simplest one uses the 
analog meter. 


An Analog Light Meter for Ambient 
Light 
This instrument (Figure 7) has two ranges and 


uses a regulated power supply. A common 7805, and 
a nine-volt battery make up the power supply, noth- 


Continued on page 84 
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TECHNOLOGY UPDATE 


“We knew the storm 
was coming before the 
Park Rangers did” 


All Hazards Weather Radio provides continual weather and 
emergency monitoring and has a variety of helpful features. 


by C. Eddie Vernon 


na recent camping trip; a friend of mine 

brought along a portable radio he'd 

received as a gift. Supposedly, it would 
pick up weather information and broadcasts from 
the U.S. Emergency Alert System. He brought it 
along for fun...little did we know how lucky we 
would be to have it. After we had set out into the 
woods, a storm system moved into the area, bring- 
ing with it a possibility for severe tornadoes. When 
the red Alert light came on and the loud warning 
tone sounded, we looked at each other, shrugged 
and decided to return to the Park Ranger’s cabin. 
Later that night, tornadoes hit the area in which 
we'd planned to camp. Who knows what would 
have happened if we hadn’t been warned, but one 
thing is for suree-now I don’t go anywhere 
without my All Hazards Weather Radio. 


Lifesaving information. Until now, there has 
been no single source for immediate, comprehen- 
sive weather and emergency information, avail- 
able to the public, in advance of TV and radio 
bulletins. Oregon Scientific, a leader in personal 
electronics, has created a special radio that is ideal 
for traveling, as well as for campers, hikers and 
everyone who needs to be 
prepared for weather emergen- 
cies in the great outdoors. It 
monitors the U.S. Emergency 
Alert System and auto- 
matically seeks all seven 
frequencies used by the 
NOAA (National Oceanic 
and Atmospheric Admin- 
istration) Weather Radio 
system. This network 
broadcasts 24-hour 
weather forecasts, weath- 
er-related travel condi- 
tions and warnings about 
imminent severe weather 
conditions. 

Automatic alert. In 
the event of special 
warning broadcasts, the 
radio’s innovative alert 
system automatically 
activates a loud tone 
and a flashing red LED 
indicator. If the radio is in silent 
standby mode, it even turns on 
the speaker. Emergency bulletins 
might include alerts for 
tornadoes, hurricanes, earth- 
quakes, ice and snow storms, thunderstorms and 
other severe weather. Bulletins also cover toxic 
chemical incidents, oil spills, radiation condi- 
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UPDATES AROUND 
THE CLOCK 


¢ NOAA Weather Radio 


* U.S. Emergency Alert 


* Federal Emergency 


tions, hazardous 
explosions 
and fires and 
other emergen- 
cies that require 
immediate public 
notification. 
Messages __ dealing 
with the aftermath of 
disasters, such as 
recovery and relief 
efforts, will also be 
broadcast. 
Important 
features. The 
radio incorporates a 
variety of special fea- 
tures geared to out- 
door use. These 
include a built-in ana- 
log compass, ambient 
temperature display and 
an audible/ visual Freeze Warning Alert. The digi- 
tal display incorporates a clock with alarm and 
snooze controls. A 
switch lets you turn 
the speaker to ON or 
MUTE, or you can set 
the unit to stand-by 
mode, The unit’s 
water-resistant case is 
rugged and durable, 
and there’s evena 
built-in belt clip and 
desktop stand. Its 
compact, lightweight 
design makes it ideal 
for almost any situa- 
tion, and it operates 
on 3-AA batteries. 
Don’t leave home 
without it. The port- 
able All Hazards 
Weather Radio was 
named a winner of 
the “Innovations” 
Design and Engineer- 
ing Award at the 1998 
Winter Consumer 
Electronics Show. This 
prestigious annual 
international compe- 
tition honors 
outstanding product design achievements. 
This remarkable new product makes use of the lat- 
est technological advances, and it’s ideal for use 


Network 


System 


Management Agency 
(FEMA) 


pen. CABS 


while traveling in cars, recreational vehicles and 
boats. Campers, fishers, hunters, hikers, skiers, 
golfers and any other outdoor enthusiasts can ben- 
efit from this amazing new technology. 

Try it risk-free. The All Hazards Weather Radio 
can make any outdoor activity safer and more enjoy- 
able. It comes with a one-year manufacturer’s limit- 
ed warranty and Comtrad’s exclusive risk-free 
home trial. If for any reason you are not satisfied, 
simply return it within 90 days for a full “No 
Questions Asked” refund. 

Portable All Hazards Weather Radio 

sioteen excl atareibrarsie ormishaassaib isl elace mi pibyetets $79.95 $0.95 saH 
Please mention promotional code 4053-15452 


For fastest service, call toll-free 24 hours a day 


800-992-2966 


To order by mail, send check or money order for the total amount including S&H. 
To charge it to your credit card, enclose your account number and expiration date. 


Virginia residents only—please include 4.5% sales tax. : 


Se comtrad 
ndustries 


2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 


vir anc ar Author West testing the —_— ny Fe ie 
= vm low new Magellan ORBCOM data a 
pnanume! communicator on 137 MHz. 


ESTEE. T | 


It takes several hourstogeta 
» high-frequency E-Mail system = sae — 
successfully operating. 


_ There are plenty of open frequencies 
5 YD} Wh Wy for high-frequency E-Mail connections. 


ee ee eee ee ee 


ee 

= hie] he ae 
Boaters must fill out an FCC license nA | 
application before going on the air with =| > = eee : 


E-Mail on 3 MHz-30 MHz. <2 


Check out the mew Huds Uclls Benker! 


Build your electronics library at a price you can afford!! Order now!! 


Bat) 934.95 | soo 
IROUGLESHOOTING 
aa 


ay” 


" 
I 


™ 


i tt Ht 


\, 


Send check or money order to Nuts & Volts, 430 Princeland Court, 
Corona, CA 91719. Include a complete shipping address (no P.O. Boxes, 
please). Shipping & handling $4.50. CA residents add 7.75% sales tax. 
Or, call our order-only line at 1-800-783-4624 and use your MasterCard 
or Visa. ALL ORDERS MUST BE PREPAID. 
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usually reach out for several thousand miles, 
and data is transferred at a rate between 10 
and 60 characters per second. 

| know this sounds horribly slow, but keep 


An insulated backstay makes for a good 
high-frequency antenna for E-Mail. 


in mind that there is no air-time charge and 
your radio and computer are doing all 

the work after you have composed your 
mail ahead of time before switching on the 
transmitter. 


FREE WITH A LITTLE TEST 


Amateur radio operators are the pioneers 
of the airwaves. Between hams and the mili- 
tary, they STARTED data wireless. The ham 
radio system is called AIR MAIL, and there are 
ham-radio-operator run Air Mail sites all over 
the world. 

Each ham station may monitor as few as 
one, or as many as 17 different frequencies, 
hoping that other licensed US and foreign 
hams all over the world will take advantage of 
their free service. Similar to Sail Mail, the ham 
E-Mail connection is at a data rate between 10 
and 60 characters per second. 

Yup, it’s like watching paint dry, but the 
ham would compose the mail rapidly ahead of 
time, load it into a buffer, hit the send button, 
and let the radio and computer do the rest. 

But the ham system has one important 
restriction — ABSOLUTELY NO COMMERCIAL 


BUSINESS ON HAM BANDS. Now that doesn't 
mean you must only communicate about non- 


THE 
EQUIPMENT 


important silly things — it is perfectly okay to 


E-Mail for parts, reservations, important docu- 
ments, and things like this 
that pertain to the ham oper- 
ator or those around him. 
But E-Mailing to the office, 
or conducting business on 
E-Mail for profit, is not 
allowed on ham Air Mail. 
Also, high-frequency 
ham band operation requires 
passing the General class 
ham license test. And test 
passing for hams takes a lit- 
tle dedication — 30 days of 
pounding the books, and 


INMARSAT M Geo 
satellite antenna 
system ona 


powerboat. 


then a little bit of Morse Code. 

The General class Morse Code test is 
soon to become a 
great deal easier — 
the Federal 


Communications 
Commission has pro- 
posed dropping the 
present 13 wpm 
requirement down to 
a simple 5 wpm 
comprehension code 
test. 

This will remove 
one of the biggest 
obstacles to General 
class high-frequency 
operation by techni- 
cal people like Nuts 
& Volts readers who 
had no problem get- 
ting through the the- 
ory, but didn’t have 
the time or determi- 
nation to spend mas- 
tering the dots and 
dashes. 


For worldwide high-frequency data com- 
munications, you will need a high-frequency 
transceiver that might be a ham set or a Part 
80 type-accepted marine SSB. 

You will need an antenna system that 
could be as simple as two pieces of one-quar- 
ter wavelength wire strung between two poles 
and fed to your radio with common coax. You 
will need your laptop, and you may or may not 
need a terminal node controller. 

A ham out of San Clemente, CA, John 
Hoot, has perfected a software program along 
with his patented analog-to-digital plug assem- 
bly to run a program that transmits and 
receives digital modes with absolutely no ter- 
minal node controller 
required (Software 
Systems Consulting, 
San Clemente, CA; 
949-498-5784). 

John and his wife 
continue to amaze the 
data industry by com- 
ing up with smarter 
and smarter software 
that may take the job 
of the hard-working 
terminal node con- 
troller. But | must say, 
when conditions get 
rough, terminal node 
controllers like 
Kantronics can really 
pull signals out of the 
noise. And the most 
amazing TNCs come 
from Hal and SCS 
that can extract data 
signals from what 
sounds like nothing 
but hash coming out 
of the speaker! 

Some of the best 
software to support 
these radio data 
modes is written by 
Jim Corenman, an 
avid yachtsman. It is freeware and available 
on the Internet. 


The small antenna tunes 
in 1.6GHz INMARSAT C 
signals for computer 
communications. 


SUPPORTS 
DEVICES TO 


A device programming system 
for design, repair and field service 


@ EXCEPTIONAL POWER FOR THE PRO 
@ EASY-TO-USE FOR THE NOVICE 


Here’s what YOu get: A rugged, portable programming unit including the power pack and printer port 
cable both of which store inside the case. A real printed user and technical manual which includes schematic diagrams 
for the programming unit plus diagrams for all technology family adapters*. Comprehensive. easy-to-use software 
which is ifically designed to run under DOS, Windows 3.1. 95 and 98 on any speed machine The software has 
features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your 
system's disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA 


SRECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including s 
comprehensive bit and byte tool kit with more than 20 functions 

Broad device SUPPOFT: \ocluding FIRST GENERATION EPROMS (2708, TMS2716*, 25XX etc ) 
SECOND GENERATION EPROMS (2716-27C080X8 MEG), 40 and 42 PIN EPROMS* (27C 1024-27C160)(16 MEG) 
EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F_29C,29EE 29F\(32 MEG), NVRAMS (12,20,X2210/12) 


8 PIN SERIAL EEPROMS*® (24 .25 85, 93, 95, 8001 1A) PLUS ER1400/MS8657* 
BIPOLAR PROMS* (74S/82S), SERIAL FPGA CONFIGURATORS (17CXXX) 
MICROS* (874X_875X,87C5X,87C7SX_ 89C) ATMEL MICROS*(89S,90SXAVR) 
PIC MICROS* 8, 18, 28, 40 PIN (12CXXX,16CSX.6X,7X.8X PLUS FLASH & 17C) 
MOTOROLA MICROS*® (68705P3/U3/R3_ 68HC705C8/C9/J2/P9, 68HC7! 1E9/D3) 


O Includes step-by-step tutorial plus ex ation of EPROM fundamentals 


- $5.00 SHIPPING = $5.00 C.O.D. 
0 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE 
“REQUIRES SNAF-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YourseLF) VISA # MASTERCARD @ AMEX 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 
email - arlabs@worldnet.att.net 


Nuts & Volts Magazine/March 1999 11 


website - www.arlabs.com MADE IN THE U.S.A. 


tort the outgoing datas- 
tream,” adds Frost. 

This leads to a no- 
connect at the other sta- 
tion ecause all it hears 


is a distorted transmit 
signal. 


Typical E-Mail 
message. 


WHOLESALE « RETAIL 


LASER POINTERS 


“Your same com- 
puter can also generate 
severe interference to 
the high-frequency 
receiver, masking weak 
: Soeaanydes < incoming E-Mail 
POitoantuatan ELST entrar, _ ae ret responses,” advises 
Frost. “Sometimes the 


Look at www.sailmail. older and slower 486 laptop computers running Windows 95 are better 
com/mprimer.htm. Pay attention suited to HF E-Mail operation than the newer, faster Pentium 233 sys- 
to the section on performance tem,” adds Frost. But once you get your E-Mail high-frequency radio sys- 
and PROBLEMS. “Coming up tem up and running with a successful exchange to a distant base sta- 
for the user to take off his glasses, : on high-frequency radio and send- tion, chances are you are set for a low-cost and sometimes free gateway 
and his hands will be free moving. - - a | 
4. With one touch design, the magnifier is with a 1.8 power to ing successful E-Mail is not a to the Internet, almost anywhere in the world. 
& 2.3 power in just one touch. Then you can change the * ” ¢ ’ . . . 
magnitying time from a 3.7 power to a 4.8 power plug-and-play operation,” com- The ionosphere won't be affected by any millennium hiccups, so 
#213 Unik 1. $19.00 ments Julian Frost N3JF, an HF high-frequency E-Mail is now becoming a popular proposition for those 


E-Mail installer and problem-solver radio operators wanting the ultimate back-up to satellites and land-line 
(Costa Mesa, CA; 949-646-6567). E-Mail servers. 


“Any computer located within Uitimately, satellite E-Mail handheld transponders may become the 
a few feet of the radiating antenna most popular way of staying in touch, but there will still be high-frequen- 
may get saturated from the strong cy E-Mail communications by those who want to save money and enjoy 
radio frequency near-field and dis- the art of bouncing signals off of the ionosphere. NV 


13406 Saticoy Street , HP 180A SCOPE MORGAN DATA 
North Hollywood, CA 91605 Ms. (MIL SPEC AN/USM-281A) SYSTEMS 
800-235-6222 ay © Includes vertical plug-in | MODEL 8609 


818-787-3334 - F-818-787-4732 ran 1801A (PL1186), hori- 
oO Rp HTTP://WWW.Davilyn.com/Electronics iA | = | zontal plug-in 1821A ala Dey Ae 
(PL1187). Tested. range: 0 to 50 volts. Current 
CALL FOR FREE CATALOG Manual Reproduction: 15 | ra Oto 1.5A Readout: 
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THE BEST PRICE EVER 2 T $195 leg near; input vo! 1 
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$1,095 + SHIPPING RF WATTMETER control adjustment capability. Price: 


HP 8640B SIGNAL Pe | Frequency range: 2MHzto | TELEGRAPH 


1000MHz. Power range: 10 
GENERATOR OPT 003 bhi eenglp rh aad KEYER 


USWRS1.08 to 1. Uses three | Unique item for 
plug-in coupler elements (included). CU-753 2 to military collectors. 
30MHz 50 to 100 watts CU-754 25 to 250MHz 10 to | J37 telegraph key, 
500 watts CU-755 200 to 1000MHz 10 to 500 watts. | new in original 
Connector: Type N. Case included. Size: 7°Wx6- government package. $49.95 


4" 5/8"Hx7-1/5"D. Weight: 6.5 Ibs. Price: $395 
ROTE CO JONES MODEL 1600-1 


wency: SOOKHz to 512MHz. Indicates to TEKTRONSX 2336YA DUAL TRACE ; FIBERGLASS, WATERPROOF 
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Excellence 
since 


1934 
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COMPANY 


"Great Price" sem 
LASER POINTERS — 


High quality pen sized class IIIA pointer 
features 4.5 milliwatt output power. Laser di- 
ode wavelength 630-680nm. Beam diameter 1/4" 
visible 200 to 500 Ft. Operates 6 to 8 hours on 2 AAA size 
alkaline batteries (supplied). Executive fountain pen styling 

ith pocket clip. Solid brass body with black stone finish, gold trim. 

ize 0.5" dia x 5.75" long. Supplied with black plastic case. Shpg Wt. 1 Ib. 
Suggested Retail Value $69.95. 


LSP-001 ——--25---=- $29.95 


Fiber Optics Communication Kit 


The most popular fiber optic 
product on the market for 
students in grades 9 and above 


Extremely versatile easily assembled digi- 
tal link which promotes learning about 
fiber optics the "hands-on" way. The com- 
pleted data link is suitable for simple sci- 
ence projects, high voltage isolation, and computer interfaces. Kit 
contains matched fiber optic LED and photodetector, one meter of fiber, 
printed wiring boards, polishing film and all other req'd electronic 
components. Comprehensive instruction booklet explains basics of 
fiber optics, theory of operation, kit assembly and experiment instruc- 
tions. Some soldering is required. New. Shpg wt 1 Ib. 

FO-005 -----------------~------- 2-22 nnn nn nnn neem nn nanan nnn nnn nn nn en nc nnneen= $16.50 


U.S. SURPLUS 
HEAVY GAUGE STEEL CASE 


Weather resistant case holds 840 NATO 5.56 mm 
cartridges. Top opening case has rubber gaskets, 
carry handle and front pressure clip closure. Ideal 
for storage of small tools, flares etc. or by target 
shooters to keep powder dry. Size: 11x 6x 7". 
Used; good condition. Wt, 8 Ibs. 


TM89BOX4472 ----------- $7.00 EA. 


2 @ $6.50 EA. 


3-1/2" DIGITAL MULTIMETER 
POCKET TYPE 


Display: 3.5 digit LCD, 0.5"high with polarity, 5 DC 
voltage ranges 200mV, 2000mV, 20V, 200V and ~ 
1000V. Five DC current ranges 200 yA, 2000 pA, 
20mA, 200mA and 10A. Overload protection. Two 
AC voltage ranges 200V and 750V. Five resistance 
ranges 200W , 2000W, 20KW, 200KW and 2000KW. 
Diode and transistor test capability. 0.25% basic 
accuracy with probes. Size: 2-3/4" Wx 1" Hx 5" L. 
New. Shpg wt 1 Ib. 


TM97TTLE2992 -------------—- woensuenenenstnnetneseeeenneeenesueeeete 


ULTRA-VIOLET LAMP 


Manufactured as a (Derma-Spec) skin im- 
ager. Unit can illuminate counterfeit pre- 
vention bands on the new fifty and hundred dollar bills. Ideal for 
hobbyists. Features On/Off push button switch and stays lit for approx. 
1 min. Includes wall transformer, 120V AC input (12V DC 500mA output) 
and bulb #F4TS5 BLB. Size: 7"L x 3-1/4"W x 2-1/2"H. New. Shpg wt 2 Ibs. 


TM98UVL3 196 --------------------2- ene nen ne nnn nent ene neces $8.95 
F4TSBLB, 4 watt blacklight replacement bulb for above lamps. 
TM9BUVL3225 ~-----------------nn-no nnn nnnnn nena nnnn nn nnn nme nnnenn nee -- $4.50 


HERBACH anp RADEMAN 


Products for Science and Industry 


THIS MONTE 


OUR CATALOG IS LIMITED ONLY BY YOUR IMAGINATION ... 


ProtoLab 4.0 
Circuit & Design Simulation Package 


Easy to use Interface-Create AC 
and DC circuits moments after 
installation with ProtoLab's 
‘click+drag’ component place- 
ment. Choose from a complete 
Fathe list of active and passive com- 
i ne ponents (Wires, Juctions, Grounds, Resistors, Mosfets, AC and 
eee DC voltage sources and current sources, Capacitors and more. 
Analyze circuits accurately utilizing virtual test instruments 
(Voltmeter, Ammeter, Wattmeter, Oscilloscope, Ohmeter). A pre-designed 
circuit library is included. System req's IBM PC 386, 4 MB RAM, SVGA 
graphics with Windows 3.1 or Windows 95. New. Shpg Wt. 1 Ib. 


G1-017 -—--- $49.95 


Monochrome 1/3" CCD CAMERA 


Internal electronically controlled micro chip sensor compensates 
for all light changes, eliminates need for auto-iris lens. 


¥ Resolution over 380 lines 
¥Y Electronic Shutter with automatic adjustment 
¥ Automatic light compensation 
Y Sensitivity 0.3 lux 
¥ Supply Voltage 12 VDC 
(Supplied with 115VAC power module) 
Y No lag 3 No burn-in 3 Accepts all C and CS lenses 
Y Size 3-3/4" x 1-3/4" x 2", standard 1/4-20 mounting, Shpg Wt, 1 Ib. 


sresececseceeneeeneeenereseneeeeeeeceeeeeeeeeeeerens (LESS LENS) $99.95 


ANALOG DIGITAL CONVERTER 
INTERFACES TO ANY IBM/CLONE 
PARALLEL PRINTER PORT 


Simultaneously monitors 8 sensors including - Voltage, 


Current, Pressure, Vacuum, Water level and Audio signals. 


The Analog Digital Converter is computer powered by a Y-adapter cable. 
The PC-XT type Y-adapter plugs into your keyboard port, then just plug 
your keyboard into the adapter. Each analog input channel can be 
independently programmed for one of four input ranges.This converter is 
capable of 50,000 samples per second (if you write and compile the code). 
Comes assembled and tested with circuit diagram, and QBasic source code. 


Features: 
- Eight 12-bit analog input channels 
- Four software-selected input ranges per channel 
-  +15V Fault protection circuitry 
- LED “Power On” indicator 
- — Includes QBASIC source code (which is highly commented) 
- Analog inputs accessed by standard male DB25 plug 


Eight uni-polar analog inputs of 0 to +2.5V or 0 to +5V. Four bi-polar 
analog inputs of #2.5V or +5V. 
TMOS8TLE3 255 ------e---------nonnnnnnnnnnnn nn nnn nnn nn enn nnn nnn neenernee= $99.50 


Eight uni-polar analog inputs of 0 to +5V or 0 to +10V. Four bi-polar 
analog inputs of +5V or +10V. 


TM98TLE3256 -----------------------------nnnenennn nee nenneneeennene -- $99.50 


ORDER TOLL FREE 24 HRS at 1-800-848-8001 


or fax us at 609-802-0465 


or e-mail us at sales@herbach.com 


a]ixere}4-3@ $25.00 minimum; additional shipping and handling charges apply 
Prices subject to change 


Write in 101 on Reader Service Card. 


H.R 


COMPANY 


16 Roland Ave. Mt. Laure! NJ 08054 
INTERNET http://www-herbach.com 
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SURPLUS 
TEST EQUIPMENT 


HEWLETT PACKARD 
117298, Camier Noise Test Set... ............, 


3577A, Network Analyzer w/35677A Test Set . . 
3580A, Spectrum Analyzer, SHz-SOKHz, Opt. 2 & 3. $1000 


3585A, Spectrum Analyzer, 20Hz-40.1MHz....... 
toma nsec av fees aa . $10,000 


8112A, SOMHz Pulse Generator... ...........- 
8116A, 5OMHz Pulse/Function Generator, Opt. 001. 
8160A, Programmable Pulse Generator, S0MHz . . . 
8165A/002, Programmable Signal Source w/AM . . . 
8347A, RF Amplifier, 1OOKHz-3GHz ............ 


8559A, Spectrum Analyzer Plug-in, .01-21GHz . 
8566A/8, Spectrum Analyzer, 100Hz-22GHz . 
85698, Spectrum Analyzer, 1OMHz-22GHz . ‘ 
862228, Sweep Oscillator Plug-in wiB620C Mnirm .  . 
8640A, Signal Generator, 0.5-512MHz ........... 
86408, Signal Generator, Opt. 002, .5-1024MHz . . . 


8672A, Synth. Signal Gen., 2.0-18.0GHz. ........ 
8748A, S-Parameter Test Set w/Opt 026... ...... 


8901A, Modulation Analyzer wiOpt. 10.........-.« 
8901A, Modulation Analyzer wiOpt. 028 10....... 


8970A, Noise Figure Meter... 2... 2.20... 4 056. 


MasterCard 


7112, Spectrum Analyzer, 100KHz-1.8GHz ...... 
7118, Spectrum Analyzer Plug-in, 1.5-18GHz 


VISIT OUR WEBPAGE AT 
WWW.RSSURPLUS.COM 


California Inst. 4500L/M3, AC Power Source . poe 
California inst. 4503L, AC Power Source ......... 
Datron 1061A, 6.5 Digit Autocal Multimeter, DC Only . . "ae 


EIP 548A, Frequency Counter, 10H2z-26.5GHz .. .. 
EIP 548B, Frequency Counter, 10Hz-26.5GHz. .. .. 
EIP 578, Source Locking Frequency Counter... .. . 
ENI 325LA, Power Amplifier, 250KHz-150MHz 


Kikusui PAB18-3A, DC Power Supply, 1BV/SA......... 
Kikusui PABS2-2A, DC Power Supply, 32V/2A......... 
Kikusui PAD 16-10L, Power Supply, 16V, 10A ...... 


Marconi 20194, Signal Gen., 8OKHz-1040MHz . . . . 
Polarad 1105E-FT, Signal Generator, 0.8-2.4GHz . . . 
Sorensen DCS40-25, DC Power Supply, 40V/25A . . . 
Trans. Devices DLR400 15 3500A, Dynamic Load. . 
Trans, Devices DLP 50-60-1000A, Electronic Load .. 
Trans. Devices DLVP 130-110-1000 


Wiltron 560-7S50, RF Detector, 1OMHz-18.5GHz ..... . 
Wiltron 560-7S50, RF Detector, 10MHz-26.5GHz, Opt. 2. . 
Wiltron 580-97N50, SWR Autotester, 10MH2z-18GHz. . . . 
Wiltron 560-97S50, SWRA Autotester, 10MHz-18GHz. . . . 
Wiltron 560-98S50, SWRA Autotester, 10MHz-26.5GHz . . 
Wiltron 581, Scalar Network Analyzer. .......... 


R & S Surplus 


1050 E. CYPRESS STREET, COVINA, CA 91724 


(626) 967-0846 - FAX (626) 967-1999 
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Dear Nuts & Volts: 

Congratulations on a wonder- 
ful 20 years! I've been around 
since the start and have been 
amazed at your “something for 
everybody” content. Keep the 
same balance of technical articles 
going and you can run forever. 

Barry Collins 
Demopolis, AL 


Dear Nuts & Volts: 

In the article about magnifiers 
the Internet address for the 
Microscope Society of America 
should be www.msa.micro 
scopy.com and not www.msami- 
croscopy.com. 

I love your magazine, | can 
always count on each issue to 
have something of interest that is 
almost impossible to find any- 
where else. 

Anthony L. Zaccardi 
via Internet 


Dear Nuts & Volts: 

The article on Elcad (Feb. ’99 
issue), was very well done. Fred 
Blechman did a very outstanding 
job. I have received a lot of orders 
already. - 

I've had many calls, though, 
because they are not sure of the 
price. In the article, the price is 
stated as $14.95, but at the end in 
the SOURCE, it is stated as 
$10.00. The $10.00 price is the 
correct one. 

Also, the E-Mail address is not 
completely correct. As you can see 
it is bellis350@aol.com. 

Thank you for running this 
article. 

Brian Ellis 
via Internet 


Dear Nuts & Volts: 

| enjoyed the article “Recovery 
and Refining of Gold from Scrap 
Electronics” by Michael E. Young. I 
appreciate the emphasis that Mr. 
Young places on safety with a 
whole section devoted to the topic. 
However, he omitted a very impor- 
tant safety procedure. 

In Mr. Young’s article, he 
explains the process of mixing the 
acids and gold removal. When this 
process is complete, he tells the 
readers to “Add 100ml of distilled 
water to the solution from step 2.” 


- | have to assume that step 2 is the 


acid mixture. This is a potentially 
hazardous operation. 
Adding water to acid is a sure 


way to have acid spattered over 

the work surface or worse, person- 
nel. The acid reacts with the water 
and can instantly heat it beyond its 


’ boiling point. This can cause a 


small steam explosion, thus 
splashing the acid. 

The rule is always “Acid into 
Water” never the reverse. | sincere- 
ly hope that readers that attempt 
this gold recovery procedure are 
aware of this rule. 

C. Eric Chesak 
El Paso, TX 


Dear Nuts & Volts: 

I thought your readers would 
be interested in knowing that the 
“Lightning Observing” circuit con- 
figuration described in your Feb. 
"99 Open Channel column appears 
on page 885 of Radio Engineers 
Handbook, by F. E. Terman, 
McGraw-Hill, 1943 ed. 

I designed a lightning locator 
in 1953 based on the description 
in Terman’s book using X, Y, and 
Z axis channels. The lightning 
locator was manufactured by 
Radio Specialists Co., Denver, CO, 
for professional cloud seeders and 
was. used world-wide. 

The lightning locator helped 
identify moisture laden clouds 
which had the potential for deliver- 
ing substantial rainfall when seed- 
ed with silver iodide crystals. 

William C. Zarnstorff 
Madison, WI 


Dear Nuts & Volts: 

There are lots of people across 
the country that own all sorts of 
older, used, army test equipment, 
tube testers, scopes, signal genera- 
tors, etc., and very few people 
know where to look for a service 
manual. 

Here are the addresses of two 
places where these manuals are 
stored at: 

1. Dept. of the Army: US 
Army Military History Institute, 
Attention: Historical Reference 
Branch, Carlisle Barracks, Bldg. 
22, Carlisle, PA 17013-5008. 
Phone 717-245-3611, fax 717-245- 
3711, DSN 717-242-3611. 

2. Center for Legislative 
Archives, National Archives, and 
Records Administration, 8th St. 
and Pennsylvania Ave., N.W., 
Washington, DC 20408. 

Kenneth L. Mixon 


Perry, FL 


REAL BEAUTIES They 


Compag LTE LITE 486 DX433 \ 

8.5" Active Matrix Display (Sharper & Brighter) \\o” 

230m Standard Hard Drive -or- (810meg $29 option) 

12M Ram / Internal 14.4k FAX Modem -and- 

You can add an External 28.8k Modem for $19 -or- \ 
External 33k Modem for $39 Nad 

3.5 Floppy / Standard Ports on rear 

Hydride Battery (2X the Power) $150 Value FREE 

Power Supply / LIFETIME Compaq Tech Support 

Internet Ready / Owners Manual Software & Win 


WOW 2 easy payments of 


LI 


Financing} | 
On Credit Cards onl 


/ Could be Yours Netcom since 1983 


Oh -My-Goono! 
Buy a Computer, get an IC MASTER for 


vets $y 
e a9 
OMaster 


0% : ‘ 


Financing 


=) ENDS 


C 


GRUISER « Work Horse pe ae Ce | Bible 
Compag LTE ELITE 486 DX475 Pinsi ———/ Dads IC Industry 
9.5" Active Matrix Display (Sharper & Brighter than standard display) Cross-reference 


810m Standard Hard Drive -or- ( 1gig $29 option) 
16M Ram Standard -or- (24M $39 option / 32M $59 ) 
28.8k FAX MODEM -or- (33k option $25) 

2-PCMCIA Expansion Slots & All Standard Ports 
Hydride Battery (2X the Power) $150 Value FREE 
EJECTABLE: Battery , Hard Drive & Ram 

Expandable & Upgradable / Lifetime Compaq Tech Support 
Built in Power Supply / Optional Compaq LTE ELITE Case $29 
Internet Ready / Owners Manual Software & W95 


WOW 2 easy payments of 
0/ 

0)/oFinancing! 

On Credit Cards only 


NETWORK READY WORKSTSTION 


Compaq LTE ELITE Pentium 90 =. o J 

10.5" ACTIVE Display (Sharper & Brighter) 

24M Ram / 810 Meg Hard Drive / CD Rom 

2-PCMCIA , Infrared , & Ali Standard Ports on rear w/ Microphone 
33 FAX-MODEM / Stereo Sound / LIFETIME Compaq Tech Support 
EJECTABLE: Battery, Hard Drive, Floppy, CD & Ram 
Hydride Battery (2X the Power) $150 Value FREE 
Includes 2 Power Supplies (1 in Docking Station) 
Internet Ready / Owners Manual Software & W95 


easy payments of f 
WOW 2 hy 4 
‘ ie 
INCLUDES DESKTOP Docking Station 
( @ $500 OPTION ) Converts your laptop te a desktop 0% Fin g! Water Resistant / 
2-PCMCIA Ports & 2-Bays for optional drives (any type!) 0 / C | sit oe a 1 a j \ Silicone Rubberized & Diecast Case ! 
Stereo Speakers / Infrared Port / System Status Lights NVTEGT VAS Oy \Wo"" Ultra Shock Mounted 1GIG EIDE Hard Drive ! 
2. sypen.s of Network connection Ru & Coax : INSTANT ON! ZERO BOOT UP TIME !II! 
PCMCIA , Serial & Parallel Ports in rear / 3.5 Floppy 

, ’ ; 16m Ram / 1m Video / Local Bus 486-50 mhz & Math Co 
28.8k Modem (Internet Ready), Speaker Phone 
4+hours Battery Operation! / Sound & Microphone 
8.25" Display-64 Shade Monochrome REFLECTIVE 
Touch Screen with Handwriting Recognition 
Roxanne's Voice Annotates all Windows 3.X Functions 
Compatible with W95 / Optional 12V Car cord : 


ENVIRONMENTS 
OUTDOOR DIRECT SUNLIGHT 


‘299! | ame 


ty / Financing! 
On Credit Cards only 


2 PAYMENT PLAN with Credit Card -or- Layaway ONLY [ 843-650-5700 For Questions | 843-650-5700 For Questions ) Int’! Orders email: netcomd@aol.com 


COD's SINGLE PAYMENT ONLY ORDERS ONLY 800-733-3733 ORDERS ONLY FAX 843 6505777 Hours 10-9 7 Days 
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Great Books for Hobbyists, 
Students, Engineers .. . 


Simple, Low-Cost Electronics 
Projects 

by Fred Blechman 

Leamelectronics with jf 

Fred Blechman’s 

exciting new book. 


comes with a complete discussion of circuit 
theory and parts list, as well as information 
on troubleshooting and testing. Build 
voltmeters and multimeters, inductance and 
* semiconductor testers, variable frequency 
audio oscillators, a photoelectric counter, 
and much more! 
1-878707-46-9/224 pages/$19.95 


Controlling the World with Your PC 
by Paul Bergsman 


PC Disk Included! 
Connect your 
computer to the real 
world and make it do 
useful work like 
controlling stepper 
motors, tuming 
appliances on and off, 
or monitoring fluid levels. PC disk contains 
software files in ready-to-use form. 
1-878707-15-9/208 pages/$35.00 


The Forrest Mims Engineer's 
Notebook 

by Forrest Mims III 

This revised edition of 

Forrest's classic book 

includes hundreds of 

useful circuits built from 


1-878707-03-5/156 pages/$19.95 


The Integrated Circuit Hobbyist’s 
Handbook 
by Thomas R. Powers 


Covers the major 
types of integrated 
Circuit devices— 
linear, TTL, and 
CMOS—and 


operation. Contains lots of useful application 
circuits—an essential reference for every 


hobbyist. 1-878707-12-4/256 pages/$19.95 


Order on the Web! 

For these and other great books 
on electronics, visit: 
www.LLH-Publishing.com 
or 
call 1-800-247-6553 to use a 
major credit card, or send check or 
money order to: 


LLif 


Technology Publishing 
3578 Old Rail Road 
Eagle Rock, VA 24085 
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Data Logging with 
a Digital Multimeter 
and Your PC 


There is a “new breed” of 
digital multimeter (DMM) 
on the market — one 
that does “data logging” 
using your computer. 
What is data logging? 
Normally, what you see 
on the LCD display of a 
DMM is updated several 
times a second, so 
changing readings are 
“lost.” Data logging pro- 
vides a means of captur- 
ing these readings, 
using an RS-232 comput- 
er interface, and display- 
ing and holding them for 
future analysis. It can 
replace an expensive 
strip recorder. A 
Several manufacturers 
now offer data loggin 
DMMs (see “Sources”). 
This article will cover a 

pical unit in detail. 

rs are similar, but 

with varying specifica- 
tions. 


slowly changing electrical mea- 

surements for periods of min- 
utes to days, and you have an 
IBM compatible personal comput- 
er, you'll want to know about the 
Elenco M-6100 Digital Multimeter 
with Computer Interface. Costing 
only $99.00, it is one of several 
under-$100.00 data logging multi- 
meters, a relatively new class of 
digital multimeters. 

The purpose of this report is 
to describe the features and 
operation of this type of DMM in 
sufficient detail for you to deter- 
mine how one might fit your 
needs. We'll tell you about the 
many special features of this digi- 
tal multimeter (DMM) that distin- 
guish it from typical DMMs, and 
will then describe its use with a 
computer. 


f you have the need to monitor 


Digital Multimeters 


Digital multimeters have been 
available for many years, but orig- 
inally were quite expensive com- 
pared to tried and true needle- 
reading analog meters. But prices 
have come down so drastically 
for basic DMMs (we’ve seen 


them for under $15.00!) that they 
are now far more commonly used 
than analog multimeters. Also, 
DMMs have much higher input 
impedances than analog meters, 
so they are far less likely to dis- 
turb operation of a circuit under 
test. 

Typically using liquid crystal 
display (LCD) readouts, the least 
expensive DMMs measure DC or 
AC voltage and resistance, and 
most also measure DC current, 
within several discrete scale 
ranges. Better DMMs add higher 
ranges and additional functions 
like diode tests, transistor gain, 
and a continuity buzzer. The more 
deluxe (and expensive) DMMs 
measure frequency, capacitance, 
and inductance within limited 


by Fred Blechman 


ranges. 

Some DMMs use “auto-rang- 
ing.” Instead of having to select a 
range, an auto-ranging DMM 
starts from the top range and 
automatically steps down to the 
proper range. This saves you the 
trouble of determining the proper 
range for the measurement being 
taken, and may save the meter 
from an unintentional overload on 
too low a range selection. 


The Elenco M-6100 


Although it does not test tran- 
sistor gain or inductance, the 
auto-ranging Elenco M-6100 


2. alana 


=.= 


VOuH: 


Figure 1 - The Elenco M-6100 Digital Multimeter is auto-ranging, and 
has special buttons for functions described in this article. 


Miliamps DC 


Amps DC 
Ranges: 40mA,400mA for mA Input T Ranges: 4A,10A for A input Terminal 


Amps AC 
Ranges: 4A,10A for A Input Terminal 


Milliamps AC 
Ranges: 40mA,400mA for mA Input 
Terminal 


Continuity/Ohm(Resistance) 
Ranges; 400 ,4K 40K , 
400K .4M 40M 


JFETS 


a , 


Figure 2 - 
Rotary switch 


Capacitance 


Volts AC Ranges: 400nF ,4uF 40uF 


Ranges: 4V.40V,400V,750V functions and 


Volts OC 
Ranges: 4V,40V,400V, 1000V: 


does all the other tests men- 
tioned above, plus several addi- 
tional functions not found on most 
DMMs, including “data logging.” 

What is data logging? 
Normally, what you see on the 
LCD display of a DMM is updated 
several times a second, so 
changing readings are “lost.” Data 
logging provides a means of cap- 
turing these readings and holding 
them for future analysis. The M- 
6100 does this by sending the 
data stream through an RS-232C 
serial interface cable to your IBM- 
compatible personal computer, 
where it is displayed and 
graphed, and can be printed or 
saved in a disk file. 


Features 


As seen in the Figure 1 
photo, the Elenco M-6100 has a 
large multi-function LCD screen, 
evidence of the many features 
and functions of the M-6100. 

It can capture Maximum 
(MAX), Minimum (MIN), and 
Average (AVG) values simultane- 
ously on the LCD. In-tolerance 
limits can be set, and PASS is 
displayed in large digits when the 
reading is in tolerance, LO when 
below, and HI when above. 

A relative % (REL) measures 
the percentage of tolerance on 
the input signal with respect to a 
reference (REF) value. A three- 
hold system captures and holds a 
newly updated stable reading on 
the main display, and also shows 
the previous and last stable read- 
ings as 1 HOLD and 2 HOLD on 


Relative Readings 

True Average of all Readings 
Recorded in Reading 
RecordingFunction 

Compare 

Autorange 

Meter Selects Best Range 
Negative Ploarity 

Low Battery 

Analog Display Polarity 
Maximum Reading in 
Recording Function 

1st Hold in Auto Hold Function 
Low Limit in Compare Function 
Frequency in AC Volts+Freq. 
Sub2 Display Units 


Frequency 


Ranges: 200Hz,2kHz.20kHz,200kHz 


Power Off 


Commu. ication Port 


Rotary Switch 


the smaller digits. 

The AC measurement also 
measures frequency at the same 
time. A 41-position analog bar 
display and pointer graphs the 
input signal value. 

But what you don’t see in the 
photo are some of the behind- 
the-scenes features of the M- 
6100. 

The M-6100 measures the 
true RMS (root mean square) 
value of AC voltage and current. 
This is a unique feature for non- 
sinusoidal waveforms. 

A standard 9V battery is 
used, and the display shows 
when the battery is low. An auto- 
matic power-off function extends 
battery life. If, for 30 minutes, the 
rotary switch is not moved, or any 
push button pushed, the power 
goes off; turn the switch or push 
a button and the meter comes 
back on. You can defeat this if 
you choose, thus letting the 
power stay on for extended peri- 
ods of data collection for over 
eight days on the 9V internal bat- 
tery — or longer with external 
power. 

The 3.5-inch wide by 7.44- 
inch high by 1.22-inch thick M- 
6100 comes in a rugged case to 
protect it from rough handling, 
and includes an integral swing- 
out tilt stand. Everything is provid- 
ed: 32-page illustrated Operating 
Instructions; RS-232C communi- 
cation cable; red and black test 
probes; installed battery; and 
software diskette for Windows 
3:1. 

The M-6100 operates out-of- 


Auto Hold 


ranges. 


the-box as an auto-ranging DMM 
with the following specifications 
(see Table 1 for details): 


* DC voltage to 1000 volts in 
five ranges 

* AC voltage to 750 volts in 
four ranges 

¢ DC current to 10 amps in 
four ranges 

* AC current to 10 amps in 
four ranges 

¢ Resistance to 40 megohms 
in five ranges 

* Capacitance to 40 
microFarads in three ranges 

* Frequency to 200 KiloHertz 
in four ranges 

* Continuity buzzer 

¢ Diode test 


If you choose to do data log- 
ging, you'll need a computer with 
the following minimum require- 
ments: IBM PC/XT/AT (8088, 
80286, 80386, 80486, Pentium, 
or compatible); RS-232C serial 
port; and Microsoft Windows 
Version 3.1 or better. 

Note that the software provid- 
ed is NOT a DOS program. 
However, a simple QuickBASIC/ 
QBASIC program (Listing 1) will 
provide data logging to the 
screen, and (with a slight change) 
to the printer. More on that later. 


Switch Functions 


Figure 2 shows the functions 
and ranges available with each 
rotary switch position. By simply 
putting the switch in any of the 
positions shown (except OFF), 


Continuity test 
Frequency Function 


com CHa we Al wD Mi Feio it 


Capacitance 


Main Display Units 

Analog Pointer ( 41 Position ) 
Analog Display Scale 
Reference in Relative Function 
Sub2 Display Units 


Figure 3 - The 
ge LCD dis- 
play shows 
many read- 
ings, includ- 
ing an analog 
display. 


High Limit in Compare Function 
2nd Hold in Auto Hold Function 
Minimum Reading in 
Recording Function 


ULTRA LOW NOISE 


oO 


TIGHT MATCHING 


Fi 


LINEAR SYSTEMS 


Write in 79 on Reader Service Card. 


Detectin 
the Worl 


Mesanrements with C++ 


by D. McComas 


Capture and analyze speed, tempera- 
ture, force, pressure, voltage, amperage, 
and resistance with cost-effective 
PC-based systems. Includes C++ Code 
operable under Windows 95 or DOS. 
36opp, disk included 

ISBN 0-87930-559-2 | Saa.95 


dy D. V. Gapre 


Key topics include; the Enhanced 
Parallel Port, Extended Communications 
Port, Analog/Digital Converters, adding 
bits, hosting an EPROM emulator, 
connecting to an external microproces- 
sor, and digital waveforms. 

316pp, disk included ES 
ISBM 0-87930-513-4 | $44.95 Z 


CALL 800-500-6875 | FAX 408-848-5784 
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the meter is turned on 
and starts attempting 
to read the input sig- 
nal. Of course, the 
meter probes must be 
connected to the cir- 
cuit under test. If the 
signal is a DC signal e 0 
and the polarity is es : seulty/Ohm Function: 
reversed, the display 40 tayed): Press to Select the Continuity Function. 
will show a minus sign. w Pins coeuon aaron Range. Preas Agente Ee. 


Unless the meter in Manual Range: In Volts AC Function: 
; : Press to Select the AC Volts + Frequency 
is put in the Manual Hasan rte beat: rep hdl Aa — Press Again to Ext. 
Range mode by press- In CMP.REL % Mode: In Edit Mode: Press Count down 
ing the RANGE key, it a 


tolerance percentage of 
the input signal to a ref- 
erence value set with the 
EDIT function, which 
uses the RANGE key. 
See Figure 5C. 

The HOLD button . 
captures and holds a 
stable reading on the dis- 
play under 1 HOLD. 
When a new stable read- 
ing is entered, the beep- 
er sounds and the dis- 
play is updated under 1 
HOLD, but the previous 


Press to Select the Relative Reading 
Function. 
Press Again to Exit 


In Edit Mode: Press to cursor right 


Press to Select Auto Hold Function 


Press to Select Edit Mode. 1 Count at a Time 
automatically seeks 


the optimum range for 
the measurement 


HOLD reading is moved 
and displayed under 2 
HOLD for time-lag com- 


being made. If the 
measurement goes 
above or below the ini- 
tially selected range, it 
automatically changes 
to the proper range. 


parison. See Figure 5D. 

When measuring AC 
voltage, if you press the 
YELLOW button, the fre- 
quency of the AC signal 
will also be shown in the 
secondary display, as 
shown in Figure 5E. 

The RANGE button 
is used in the COMP 
mode to EDIT the 
HIGH/LOW limits, and in 
the REL % mode to set 
the reference value. The 
arrow symbols below the - 
COMP, REL %, HOLD, 
and YELLOW buttons are 


Display and Push 
Buttons 


Figure 3 shows the 
large (2.3-inches wide 
by 1.7-inches high) 
LCD display. The 
largest digits, .45-inch- 
es inches high, read a 
maximum of 19999, so 
this is considered a 4- 
1/2 digit meter. (Most 
inexpensive DMMs are 
3-1/2 digits.) The lower 
“secondary” digits are 
.22-inches high. 

Figure 4 shows the 
six push buttons just below the 
display, and their purpose. Figure 
5 shows the displays associated 
with these push buttons. 

The REC (Record) push but- 


Ce eh ee oo 
oe 


Figure 5 - M-6100 Se ooh () 
RECORD button; (B) COMPAR 
button; (C) REL% button; (D) HOLD 
button; (E) YELLOW button. See 
text for explanations. 


rE a 1200,n,7,1,re,08,d6,0d" FOR RANDOM isa 
PEN “come: N,7,1,f8,C5, , i 3 


verifies whether the input 
signal is within the toler- 
ance limits set by the EDIT 
function, which uses the 
RANGE key. PASS is dis- 


GetCom:. 


ton captures and displays maxi- played for an in-tolerance coe OFF ais 

mum (MAX) and minimum (MIN) signal, HI is displayed for a IF LEN ee) = 9 THEN : ; 

values simultaneously on the sec- | signal above the set range, -—- RdgData$ = RIGHTS$(rd$, 7) y 
ondary display in the lower part and LO for a signal below FunCode$ = LEFT$(rd$, 1) 

of the LCD, as shown in Figure the set range. The toler- ModCode$ = 


5A. lf you push the REC button 
again, the meter calculates and 
displays average (AVG) in the 
main part of the LCD, together 
with the MAX and MIN readings. 
The COMP (Compare) button 


ance limits are displayed 
on the secondary lower 
display. See Figure 5B. 
The REL % (Relative 
Percent) button enables 
you to measure the out-of- 


68HC11 & 68HC12 Modules 


for Solderiess Breadboards & Embedded Applications & 


Molonr gene OR 97402 o9gq Latiral your home from your radio 
Electronics  (541)6872118 Only $99.003: 


http://www.motron.com/ The Auto-Kall®AK-16 DTMF Controller Board 
features 16 relay driver outputs and DTMF toX-10 
house control capability! Control the relay driver 
outputs, X-10 modules, or both with your radio 
keypad! X-10 operation requires the PL-513 Fower 
Line Interface ($20). The AK-16 mates readily 
with our RB-8/10 ($99) or RB-16/10 ($149) relay 
boards. The O-12 digit security code is user 
programable using your DTMF keypad, Additional 
features include re-programmable CW ID and 
several modes of operation, including two with CW 
response. The AK-16 is a fully assembled and 
tested printed circuit board. 


Visa, MasterCard, American Express, Discover 
And Government Purchase Orders accepted. 
S/H: $8 USA; $11 Canada; $16 Foreign 


ns . 
aN Se Habla Espafiol. Pida Por Don Moser. 


Info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 


+ miniature interchangeable modules, from 1.7° by 2.6" small 

* versatile connector options, including ‘DiP-styie’ spacing, for 
use with solderless breadboard— great for educational use! 

+ all modules have reset circuit, pushbutton, & Load/Run switch 


NEW PRODUCT! 
ADAPT-812DX 

+ B8HC812A4 expanded SBC 

* 128K of 512K Fiash 

* 428K of 512K SRAM 

+ Real-time clock/caiendar 

+ modular & stackable 

* RS232 & RS485 interfaces 

*3.25° x 3.25" quality pob 

Starter Pa : 


2K EEPROM on-chip, PC 
ing Reference 


cable for downloading 5 
ide, 11 Handbook, ing & downloading utilities, & demo 
program. ADLISP)$74. 95+ $5 54H. Students: ask for 15%discount. 


Plug PLCCs, D-sub connectors, 
ribbon cables, and 1mm flex 
cables right into your Solderiess 
Breadboard with our complete 
range of low-cost adapters! 


EXPANSION ACCESSORIES: 
* Backplanes, prototyping 
cards, applications cards, 
and memory expansion 


Auto-Kall® AK-16 
DTMF Controller Board 


jokages: 
AD812DX126-SP $189 
AD812DX512-SP $229 


Price and Specitications are 
subject te change without notice 


Si DISCOVER 
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Figure 6 - Simple setup to test the DC 
voltage ranges on any multimeter with a 
9V battery and potentiometer. 


used in the EDIT mode to set val- 
ues, as described in the M-6100 
Operating Instructions. Not men- 
tioned in the Instructions is the 
fact that you must, after setting 
the limits or reference value, 
press RANGE again for readings 


to begin. 

Using the push but- 
tons is easier than 
explaining them. Their 
action is shown on the 
display. While the display 
shows many functions 
and indicators, and 
seems confusing, they 
all make sense when 
used with the push but- 
tons. 


Using the Elenco M-6100 
as a DMM 


In order to get familiar with 
the many functions of the M-6100, 
we used a simple circuit to pro- 
vide varying DC voltage, as 


400mvV, 4V, 40V, 400V, 1000V 
100pV, ImV, 10mV, 100mvV, 1V 


£0.3% + 2d 


4V, 40V, 400V, 1000V 
imvV, 10mV, 100mvV, 1V 
#0.5% + 5d 


Table 1 - Elenco M-6100 Specifications 


Refurb. Panasonic 145 
Regal w/Remote 
BC4535 86 Channel 
Oak Sigma 99 Channel 
75 Channel Converter 


Zenith ST1600 w/Remote 


Panasonic Converters Model-175 


(550MHz) 


20+ 
$35 
$30 
$25 
$35 
$18 
$65 


$45 


Six month's warranty on this model only 


Call us today to satisfy all your cable equipment needs! 


SAM’S ELECTRONICS 
§-405-63 1-1356 


All Cable Equipment is unmodified. 


shown in Figure 6. This is nothing 
more than a 9V battery across a 
potentiometer, with the voltage 
to the M-6100 taken from the 
potentiometer wiper to battery 
negative. 

The value of the potentiome- 
ter is not critical, but the 10K 
value shown draws less than 1 
milliampere of current from the 
battery. A potentiometer value of 
100K, 500K, or even 1 megohm 
could be used. 

With the positive and nega- 
tive output of this circuit connect- 
ed to the multimeter, the voltage 
displayed will vary with the rota- 
tion of the potentiometer shaft. At 
one end of the rotation the volt- 
age will read battery voltage; at 


100pF, 1nF, 10nF 
+0.05% + 5d 


the other end it should read zero. 
By simply turning the potentiome- 
ter shaft, you vary the voltage, 
and thus can test the various 
push button functions. 

An audio signal generator 
can be used to test the AC func- 
tions, including the frequency 
counter function of the M-6100. 
Capacitors, diodes, and continuity 
can be tested directly. The 
Operating Instructions show illus- 
trations of the meter probe con- 
nections and rotary switch posi- 
tions for the various functions. 


Using the Elenco M-6100 
for Data Logging 


While the M-6100 display 
shows the various readouts, it 
takes a computer to save this 
information — data logging. Your 
IBM compatible computer must 
have the minimum requirements 
listed earlier. 

The RS232C interface cable 
supplied with the M-6100 has a 
standard miniature phone plug 
that fits into a jack on the front of 
the DMM. The other end of the 
cable terminates in a DB-9 con- 
nector. If your computer serial 
port uses a DB-25 connector, 
you'll need a commonly-available 
9-25 pin adapter. 

The M-6100 Operating 
Instructions provide a short pro- 
gram (Listing 1) that you can use 
with QuickBASIC or QBASIC for 
limited data logging to the screen. 
Change PRINT to LPRINT and 
the data will go to your printer. 

However, interpretation of this 
data format involves decoding 
function and range codes, 
explained in the Operating 
Instructions. If you decide to try 
this, make sure your serial port is 
set to 1200 baud, no parity, 7 
data bits, and 1 stop bit. 

You are MUCH better off 
using the included diskette with 
Microsoft Windows. An instruction 
sheet provided with the diskette 
covers the installation and use of 
the software, and the function of 
each of the screen “buttons.” 


LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology. Extremely fast tool will 
strip PVC insulation #14 to #30 
AWG from solid, stranded or 

_ _ Shielded wires. High quality strip is 
"achieved by patented stripping 
element (.008” thick) which ther- 
mally cuts the insulation all the 

F way to the conductor without 

_ nicks. Five year test, with over 2 


"million stripped wires, using the 


same element, speaks for itself. 


a 


2 + The stripper has won a — 


“FIVE STAR PRODUCT OF THE MONTH” = 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 

PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 


Write in 80 on Reader Service Card. 
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Installation is fast and straight- 
forward, and the single multi- 
window screen display is easy 
to read and use. 

Figure 7 shows the screen 
with no input signal. Notice the 
graphical portion, which is like a 
strip chart. Strip recorders are 
expensive. An electrocardio- 
graph (EKG or ECG) machine 
for measuring heart action is an 
example of a strip recorder. 
Other examples of strip 
recorders are lie detectors and 
earthquake recorders. Most strip 
recorders use an inked or ther- 
mal stylus with analog meter-like 
action leaving a track on moving 
paper. The M-6100 graphical 
display can be printed out, simu- 
lating a strip recorder at far less 
expense. 

The screen graph X and Y 
coordinates can be easily 
changed. The number of sam- 
ples on the horizontal X axis of 
the graph can be set to a total 
of 280, 350, 700, or 1,400 sam- 
ples. We found no limit to the 
setting of the vertical Y axis 
value. 

The sampling rate can be 
varied from .333 seconds to 999 
seconds. Using the longest 999- 
second sampling time, and the 
maximum of 1,400 samples, it 
would take over 16 days to com- 
plete the screen graph! 
Although the internal 9V battery 


is good for only about eight 
days, you could attach an exter- 
nal 9VDC power supply to the 
battery snap for longer opera- 
tion. 

We used the test setup 
described earlier in Figure 6. By 
randomly rotating the shaft of 
the potentiometer, the DC input 
to the M-6100 was varied, and 
we could see the result on the 
screen and on the graph. See 
Figure 8. We could also click on 
the various screen buttons to 
test their functions. Everything 
worked perfectly. 

The data being logged can 
be saved to the printer or a disk 
file for later analysis. You can 
also send the complete dis- 
played screen to your Windows- 
installed laser or inkjet printer 
for use in reports, brochures, 
proposals, or fault analysis. 


The Bottom Line 


If your needs are just to 
occasionally measure a voltage, 
current or resistance, get an 
inexpensive multimeter. 
However, if you are involved with 
quality control, incoming inspec- 
tion, research, experimentation, 
testing, repair — or just a hob- 
byist or student with the desire 
to record data — the DMM-6100 
is an amazing instrument at a 
reasonable price. NV 


Sources 


All data logging DMMs come with soft- 
ware for an IBM-compatible PC (some 
may also address the Macintosh), and 
an RS-232 cable may NOT be included, 
so check before purchase. 


C&S Sales 
150 W. Carpenter Ave. 
Wheeling, IL 60090 
Elenco M-6100 Digital Multimeter 
Price: $99.00 + 5% shipping. 
Sales tax for IL residents. 
15-day money back guarantee. 
ull factory warranty. 
Order: 1-(800) 292-7711 
sit eps (847) 541-0710 
tee 60-page catalog: 
1-(800) 445-3201 
Fax: (847) 541-9904 
Internet: 
http://www.elenco.com/cs_sales/ 


EXTECH Instruments 
335 Bear Hill Rd: 
Waltham, MA 02451-1016 
B383273 Multimeter/Data 
Acquisition System 
Price: $199.00 FOB Waltham. 
Sales tax for MA residents 
30-day full satisfaction guarantee. 
12-month warranty 
Phone: (781) 890-7440 
(8AM-5PM EST) 

Fax: (781) 890-7864 
E-Mail: extech @extech.com 
Internet: http://www.extech.com 


Jameco 
1355 Shoreway Rd. 
Belmont, CA 2-4100 
METEX ME21 3-1/2 Digit Multimeter 
with Computer Interface 

Price: $59.95 + $5.00 shipping. 

Sales tax for CA residents 
30-day money back guarantee. 


90-day warranty 
Order: 1-(800) 831-4242 
Customer Service: 1-(800) 536-4316 
Fax: 1-(800) 237-6948 
E-Mail: info@jameco.com 
Internet: http://www.jameco.com 


MCM Electronics 
650 Congress Park Dr. 
Centerville, OH 45459 
TENMA 72-6000 RS-23 
PCI Digital Multimeter 
Price: $89.95 + carrier rate + 
$2.50 + sales tax 
Satisfaction guaranteed ... ALWAYS! 
Order: 1-(800) 543-4330 


M-F 7AM-9PM, Sat. 9AM-6PM EST 
Technical: 1-(800) 824-8324 
Fax: 1-(800) 765-6960 
Internet: 
http://www.mcmelectronics.com 


RadioShack 
P.O. Box 2625 
Fort Worth, TX 76113 
#22-168VH Digital Multimeter 
Price: $129.99 at local store 
+ sales tax 
Buy at local store or call 
1-(800) THESHACK 
Internet: http:/ .radioshack.com 


TechAmerica 
P.O. Box 1981 
Fort Worth, TX 76101-1981 
METEX ME-11 Auto/Manual Ranging 
DMM with PC Interface 
(Order #910-4092) 

Price: $99.95 + $4.00 shipping. 
Sales tax for TX residents 
Order: 1-(800) 877-0072 

M-F 7AM-11PM; Sat. SAM-8PM; 

Sun, 11AM-7PM CST 
Fax: 1-(800) 813-0087 
Internet: http://www.techam.com 


INTERNET SECURITY CELLPHONE/CORDLESS GUIDE 


How cellphones operate; mods. Vulnerabilities to 
hack attack; countermeasures. Cloning details forjAS Te 
INAMs, ESNs, etc, control data formats, com 


e latest tricks and method 


ac 
the Net to pirate software (warez), an 
websites. Includes examples, countermeasures, 
assword defeats, Packet-Switched Networks, 
NIX, Spanier, X.25, anonymous FTP, brute |; 
S, $29. wrds=29.4K 


INTERNET TRACKING & TRACING: Scammers, 


force techs, lots of tips. More! 


annually! Most are done anonymously with im- 
punity. Details how they’re done, how to ID 


ers use on 
d hack 


to ke 


Both for onl 


wack how to protect yourself. More! $25. wris=19.1K re ALLER rT») & ANI 


Many websites track 


your every move! Browser cookie, histo’ 


contain personal data readily accessible to Internet 
predators, scammers, spammers and snoops. Your finan- 


cial, medical, 


leq [low they work and the many vulnerabilities of Caller ID, | wa 
and cache files |, nit #69) #57, Call Blocking, “67, et al. Describes ES 
/A, CAMA, DNR, Diverters, Centrex! $25. wrds=15.2K 
litical, habits, lifestyle, future plans data 


is exposed to the world! Step-by-step how to remove and 


stop cookies from destroying your privacy. $25. wrds=8.4K 
all 4 for $79! 


ny 2 for $49, 3 for 


psec teenage A ee ahon/ ye 
nerbiites (especially for out dia), countermeasures AYE «Teo Ml UPN T4901 


OTD 


“ATM SEc 


TORS CONSUMERTRONICS ‘snore: 
2430 Juan Tabo, NE, #259, ABQ, NM 87112 
P.O. Box 23097 ABO, NM 87192 


‘om 


ITY 


encoded MINs, ESNs, SIDHs, Op Sys, PROMs, forc- 
ng ACK, test mode and resets, cable diagrams, scan- 
ning, tracking, scanner restorations, freq allocations, 


STOPPING POWER METERS Many More Tires! 


for prices & descripti 
“6D MINUTES"! oth Edition!|BE¥OND Prone Couon Boxes 


ANSWER. MACHINE SECURITY 


puting|Details devices that can slow down (even stop)iG@asino SECRETS 

power meters while loads draw full power - greati¢ueck & M.O. SECURITY 
science projects! Devices plug into one outlet and|Crepit CARD SECURITY 
normal loads into other outlets. Describes meter|Cons & Scams DATABOOK 


creep, overload droop, pole meters, etc. $29. wrds=104K| SOCIAL ENGINEERING 


: Details external magnetic 


POLYGRAPH SECRETS 


STEALTH TECHNOLOGY 
SIMPLE/CHEAP SECURITY ELEC, 
Secret & SURVIVAL RADIO 
THE “GOLDFINGER’” 
THE “SILKWOOD” 
SECRETS OF SOLDERLESS BBS 
HIGH VOLTAGE DEVICES 
MIND CONTROL 


ys (applied to meters) outlaws use to slow down and| UNDER ATTACK! 
S, SS7, stop power meters while drawing full loads. $25. wrds=49K| RADIONICS MANUAL 


How watt-hour energy meters| HEAL THYSELF! 


modes (many), ANSI Standards, |SECRET & ALTERNATE IDs 
etc. Demand and Polyphase Meters. Experimental re-| CRYPTANALYSIS TECHNIQUES 


2 for $49, 3 for $6: 


cols, parameters, compression, encryption, and fax 


surveillance-type mods. M 


Pain’ 


4, all 4 for $79! 


measures. Includes computer fax modems, crimes, sults to slow, stop power meters by others. $25. wrds=242K] GOVERNMENT LAND GRAB 
interceptions, fax servers, fax-on-demand, proto-|} An 


Rocket's RED GLARE 
SURVIVAL GUNS & AMMO 
THE ULTIMATE DRIVER 


ee eee) HE Dinry+2 Dozen 


SIWORMS are implemented. Dozens of computer PEM MUN Gant a Anim neh 
rime and abuse methods and countermeasures. 
Includes disk filled with hacker text files and utili- 


ties, and the legendary FLUSHOT+ protection sys- 
tem. Internet advice, password defeats, glossary - 
much more! Manual + PC Disk! $39. wrds=49.5K 7 
THE HACKER FILES: Expose’ 3 HD PC disks [@ 
filled with choice raw, colorful, highly informative 


LORE 


& build just 


about anythin 
electronic! 
Hardware done 


SPECIAL PROJECTS. 


hacker, phreaker text files covering many topics! $39. 
Both for only $69! 


“ i a | . ' 
SECRE1 Fax: 505-292-4078 @iihous, Voice: 505-237-2073 W.4) 
Full Web Catalog WLVLW. tS¢-QIob [COM Special Proiects .../ SPaf-spp.html 
EE, former DOD 


Established in 1971 by John Williams, ; DOD weapons engineer and NIH physicist. Featured on CBS "60 [Remot esdropping pl f TV video “noise” si 
Minutes," Forbes, New York Times. Add $5 total $/H (US, Canada). Postal MO is fastest! VISA, MC OK. No CODs. Rom ores eed ome rae oe i 
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CALL OR WRITE 


CALL TOLL FREE  eGlin 
(800) 292-7711 A : f- FREE 
Orders Only ’ 64 PAGE CATALOG! 
Se Habla Espanol Excellence in Service (800) 445-3201 


Digital Multimeters | _ Elenco Oscilloscopes 


Fluke 87Iill Free Dust Cover and 2 Probes 


Elenco Model M-1740 Elenco Model LCR-1810 


‘99.5 (a) ‘299 


| Features high perform- 
* Capacitance .1pf to 20pF | a ance AC/DC voltage and 
+ inductance 1H to 20H Saeen, current measurement, 
* Resistance .012 to 2000M02 e ma. frequency, duty cycle, 
+ Temperature -20°C to 750°C 4 § resistance, conductance, 


aed anaen and capacitance meas- ne 
+ Frequency up Zz ve 
ro + Diode/Audible Continuity — | urement. a sansa tint 
* Moots UL-1244 safety specs. a Test => : \ 
Model M-2760 - $24.95 a I} + Signal Output Function hal uy Series II (limited qty.) 
(8 functions) + 3 1/2 Digh Display $289 S-1325 Dual Trace $325 


S-1330 Delayed Sweep $439 

S-1340 40MHz Dual Trace $475 

Generators and Counters S-1345 40MHz Delayed Sweep $569 

S-1360 60MHz Delayed Sweep $749 

Elenco Sweep Function Generator Elenco Handheld B&K Frequency Counter S-1390 100MHz Delayed Sweep $995 


. Model BK-1875 
with bullt-in frequency counter Universal Counter DIGITAL SCOPE SUPER SPECIALS 


10Hz - 2.6GHz fh ald fi dete DS-203 20MHz/10Ms/s Analog/Digital $695 
a DS-303 40MHz/20Ms/s Analog/Digital $995 
DS-603 60MHz/20Ms/s Analog/Digital $1295 


Four Functions in One 


This sweep function generator with counter is an + tse @ reenets * <6mV @ 300MHz : Elenco Model MX-9300 


instrument capable of generating square, trian- AC eesgeieng . me] | * <7mV @ 1GHz 
gle, and sine waveforms, and TTL, CMOS pulse ceaabe alse pia! * <100MnV @ SGHz 
over a frequency range from 0.2Hz to 2MHz. 

Features 10 digit display, 16 seg- 

ment and AF signal strength bar- | Wjitra sensitive synchronous 
20MHz Sweep / Function Generator | grapn. Gereolor bans uid’ FE 


with Frequency Counter tue | enerigits 


Elenco RF Generator Elenco 10Hz - 1MHz - 459 95 p= 
mn 


with Counter (100kHz- 1soxHz)/ Digital Audio Generator 
Model SG-9300 Features: 


Bae. . : : ee i * One instrument with four test and measuring systems: 
* 0.2Hz to 20MHz fp ener Kase tive tareerreseeeeny i * 1.3GHz Frequency Counter 
* AM & FM modulation : i ' za * 2MHz Sweep Function Generator 
* Burst Operation NY @ te * Digital Multimeter 
* External Frequency counter to 30MHz ee “Atha a ae * Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A 


* Linear and Log swoe 
si ° aE | aturos internal AM mod. of 1kHz, RF 


: Features built-in 150MHz frequency 
1OMHz Model 4017 $309 it @1VAMS | counter, low distortion and sine/square Elenco Educational Kits 
5MHz Model 4011 $239 $G-9000 (analog, w/o counter) $119.95 | Waves. SG-9200 (w/o counter) $119.95 


Model AR-2N6K Model AM/FM-108K 


____Tekk Radios — : Miscellaneous mmm 2 Meter 0 ete 


Pro-Sport FRS Two-Way Radio | Elenco Technician Tool Kit $ Aq 95 
Model PRO-SPORT+ weaidhci ns en . > Model AK-700 


28 tools plus a DMM » Te 24 ; Pulse/Tone 
* 14 Channels *T onc contained in a large —_— aes S Telephone Kk 


* Battery Monitor : : 
* Key Lockout flexible tool case with 


* Monitor Button §¢ 95 a handle ideal for 

* Lightweight 1 49. everyone on the go. g Mita Z Model M-1005K 

* Palm Sized Set of 2 , ——= Digital Multimeter Kit 

* Large LCD Display , - a 
* Removable Beit Clip : Ppp $49. |: 
* Removable Antenna - - ype carga + Transistor Test 

* Two Radio Call Tones <A = Diode tent 

* Busy Channel Lockout 

* Accessory Connector 

* Highly Water Resistant 4 Fully Regutated DC Power 


PRO SPORT Model Supplies in One Unit 


400 woltagen: 3 feed. +6V @ 3A +12V@ 1A -12V@ 14 


$109.95 set of 2 1 Varlathe - 2.5 -20V @ 2A 


Guaranteed Lowest Prices C&S S$ ALES, INC. 15 DAY MONEY BACK GUARANTEE 


UPS SHIPPING: 48 STATES 5% . 4. 
OTHERS CALL FOR DETAILS ree CARPENTER AVENUE = 2 YEAR FACTORY WARRANTY 
IL Residents add:8 25% Sales Tax WHEELING, IL 60090 ve 

: Pasion sd athars 2 is FAX: (847) 541-9904 (847) 541-0710 


SEE US ON THE WEB http://www.cs-sales.com 
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by Joseph J. Carr 


Onemenannel 


Radio Telemetry 
on a Budget 


adio telemetry is the means for 

transmitting data from the 
point of collection to a point where it 
can be recorded, analyzed, and 
stored. 

There are a number of different 
uses for radio telemetry. One case 
might be where you want to record 
one or more physical parameters at a 
remote location. For example, you 
might want to record the ultraviolet 
content of the sun light, the temper- 
ature, or seismic activity. You could 
use a digital data logger or a strip 
chart recorder with an endless paper 
supply, and come to the site periodi- 
cally to collect data. But do you real- 
ly want to do that? And, if there are 
numerous sites, the chore might be 
difficult or even impossibly expen- 
sive. 

Another use is to track animals 
in the wild. A beastie is captured and 
fitted with a radio transmitter. In this 
case, the data sought might be the 
location of the animal so the trans- 
mitter might be a simple beacon 
device, and not transmit any data. 
On the other hand, it might be 
encoded to let you know which of 
several animals is being received (this 
is especially important if the same 
frequency is used for several ani- 
mals). 

Figure 1 shows a national radio 
telemetry system. At the remote site, 
some sort of sensor is used to con- 
vert the physical parameter being col- 
lected into an analog current or volt- 
age. In some cases, the analog signal 
will be applied to an analog-to-digital 
converter (A/D), before being 
applied to the modulator and trans- 
mitter. Some sensors produce digital 
output, but those include an internal 
A/D converter. In other cases, the 
"A/D" converter is replaced by a volt- 
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age-to-frequency converter (V/F) that 
will produce an audio frequency pro- 
portional to the applied voltage. 
Whichever is used, the composite sig- 
nal will be applied to a transmitter, 
which produces a radio frequency 
(RF) signal, and sends it to the anten- 
na. The antenna radiates it to a 
remote receiver site. 

The receiver is tuned to the 
transmitter frequency. It amplifies 
and demodulates the signal, to recov- 
er the original data signal. This signal 
might either be displayed on a strip 
chart or other form of paper 
recorder, or input to a computer 
(increasingly the case today). 

There are a number of low-cost 
alternatives to the radio transmitter 
end of the circuit. One method is to 
use those little handheld kid’s walkie- 
talkies. They typically operate on 49 
MHz and are low enough in cost to 
not break the bank if there is a loss. 
The audio signal derived from the 
analog data signal is connected inter- 
nally to the microphone input line 
(Note: this might also be the loud- 
speaker in most models). The push- 
to-talk switch is then wired into the 
"transmit" position permanently. 

| received a letter once from an 
amateur rocketry enthusiast who 
used the printed circuit board recov- 
ered from a $10.00 49-MHz walkie- 
talkie as the telemetry transmitter 
aboard his rockets. He had a baro- 
metric pressure sensor to give him an 
idea of the altitude. The sensor was 
used to modulate a V/F converter 
that, in turn, was applied to the 
transmitter's audio input. 

Another rocketry application 
was seen in a science fair that | 
judged. The kid used a similar 49- 
MHz walkie-talkie to monitor the spin 
rate of his "bird." He used a photo- 
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transistor and oper- 
ational amplifier to 
modulate a V/F 
converter. By moni- 
toring the frequen- 
cy translations as 
the rocket rotated 
on its axis (facing 
the sun once on 
each rotation), he 
was able to record 
the spinning of the 
rocket. 

One _ problem 
might turn up, how- 
ever. It seems that 
the audio frequency 
response of the 
walkie-talkie is prob- 
ably limited to the 
communications 
equipment _ stan- 
dard of 300 to 
3,000 Hz (the 
ras spectrum). 
lf the required 
audio range 
exceeds this range, 
then you might lose 
data. 

A number of 
frequencies are set 
aside for this type 
of application. In 
the 49-MHz band, 
there is a 100-KHz 
range that permits 
up to 100 milliwatts 
of RF power, rela- 
tively large anten- 
nas, and speech 
modulation. Other 
frequencies in 
North America include: 
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303.825 MHz 
418 MHz 
433.920 MHz 
916.5 MHz 


In other parts of the world: 


The amount of power required 
for any given application depends on 
a lot of factors, but there 
are some “rules of thumb" 
for reasonably flat terrain 
(i.e., not big hills in the 
way). 


1. 50 meters: 1 mW and 
a simple antenna. 

2. 500 meters: 10 mW 
with a good antenna in a 
good location. 

3. 5,000-meters: 100 mW 
with a good antenna 
raised at least 10 meters 
above mean ground level. 


You will find that a 1,000 
bit/second data rate is eas- 
ily obtained with audio 

rade transmitters while, 

or a 10 kilobits/second, a 
narrow band 25-KHz chan- 
nel is needed. Go to 20 
kilobits/second and you 
will need a wideband radio 
system. At 100 kilobits/ 


SOLDER HERE 


RADIAL 


second, a professional system is 
probably needed. 

A number of firms (some of 
which advertise in Nuts & Volts) offer 
small printed circuit board transmit- 
ters, receivers, or transmitter/receiver 
combinations that can be used for 
telemetry applications. These prod- 


UK (video only) 
World wide (spread spectrum) 


ucts are usually designed to be used 
as if they were integrated circuits 
(i.e., after the manner of BASIC 
Stamps and PicoStix processors). 


Antennas 


A number of different types of 
antennas can be used for the teleme- 
try transmitter and receiver. In this 
section, we will look at several forms 
that are easily implemented. 


VHF/UHF Ground Plane 
Antenna 


Figure 2 shows a vertically-polar- 
ized ground plane antenna for VHF 
and UHF bands. This, type of antenna 
produces a vertically-polarized omni- 
directional radiation and reception 
pattern. It can therefore be used for 
a transmitting site where the receiver 
might be in any direction, or the 
opposite, i.e., a receiving site where 
one or more transmitters might be at 
various azimuthal angles. 

The antenna of Figure 2 uses a 
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single vertical radiator element that is 
a quarter wavelength long, and four 
dropping radials, which are also a 


quarter wavelength long. The 
7041 
L = 
MHZ 


lengths of these elements can be 
found from: 
where: 

L is the length of a radiator or 
radial in centimeters (cm 

Fiyyz is the design frequency in 
Megahertz (MHz) 


The antenna is constructed on a 
chassis mountable SO-239 coaxial 
connector. The radiator element is 
made of copper or brass rod that is 
sized to slip over the solder connec- 
tor for the center conductor on the 
$0-239. You will find lengths of brass 
tubing of suitable dimensions at 
hobby shops (the sort that cater to 
model builders) and craft shops. 

The four radials are 
made from either very stiff 
solid copper wire (#8 to 
#12) or brass rods (which 
can be obtained in the 
same display with the tub- 
ing mentioned above). 
Some people use brazing 
rod for the radials, but they 
are a little hard to work in 
my opinion. The ends of 
the radials are bent into a 
hook and inserted into the 
screw holes on the SO-239. 
Once seated and posi- 
tioned correctly (see top 
view inset to Figure 2), 
they are soldered in place. 
Use 60/40 or 50/50 
lead/tin radio-electronic 
sone NOT plumber's sol- 

er. 


Mounting details for 
the ground plane antenna 
are shown in Figure 3. Two 
methods are shown. In 
Figure 3A, the SO-239 is 
mounted on an L-bracket 
that is screwed to a wood- 
en lumber support. If the L- 
bracket is made of steel, 
copper, or brass, then the 
$0-239 can be soldered to 
the bracket at the same 
time the radials are sol- 
dered to the S$0O-239 


L-BRACKET 
A- Figure3-B 


Open Channel 


(makes it easier). 

The other method uses a piece 
of PVC pipe to hold the antenna (the 
radials are not shown for simplicity). 
A sectioned view in Figure 3B shows 
the PL-259 on the end of the coaxial 
cable screwed onto the SO-239, with 
the PVC pipe around it. Also shown 
in Figure 3B is the preparation and 
final assembly. To prepare the PVC, 
use a small saw to slit the end as 
shown. Insert the antenna and feed- 
line, and then place a pair of hose 
clamps over the end. Cinch the hose 
clamps down to make the assembly 
stable. 


Vertical Collinear 
j-Pole Antenna 


Figure 4 shows a collinear J-pole 
antenna. Like the ground plane in 
Figure 3, it has an omnidirectional 
azimuthal pattern, but provides 
some amount of signal gain over the 
ground plane. The antenna consists 
of two 5/8-wavelength sections ("A") 


separated by a phasing harness ("B"). 
At the bottom of the antenna is a 
matching section that matches the 


A = Seer millimeters 
Fz 

B= 32,569 millimeters 
Funz 

C = 67,970. millimeters 
Funz 


impedance of the coaxial cable to 
that of the antenna base. The dimen- 
sions of the antenna in Figure 4 are: 

The antenna can be constructed 
of #10 solid copper wire on the 
cheap, or small diameter, brass tub- 
ing of the sort mentioned above for 
the ground plane. Attach the coaxial 
cable about 2.5 cm from the bottom 
of the matching section and measure 
the VSWR. If it is satisfactory, then 


186,919 
Faz 
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F MHz 


67970 
mm 
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Figure 4 


MATCHING 
SECTION 


50-OHM COAX TO 
RECEIVER OR 
TRANSMITTER 


Tiny FBasic 
Computer 


(Shown 85% Actual Size - 40 pin DIP) 


The TICkit 62 module is like a Parallax 
Basic Stamp*!l, but has 4 times the 
program space installed (expandable 
to 64K). It also has 4 times the 
variable space (96 bytes), and uses a 
modern structured language similar 
to BASIC only more powerful. 

Only tool you need is a PC 
Inexpensive $45/module, $16/IC 
Development Kit only $45 
Huge library of I/O function 
Structured FBasic Language 
Easy to learn and use 


Powerful enough for large projects 
PERIPHERAL COMPONENTS 
VersaTech. 


Electronics 
PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@csn.net 
Web: //www.csn.net/versatech 
11170 Flatiron Drive, Lafayette,CO 80026 


Basic Stamp tas regiatered trademark of Parsiax, inc. 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 


with the ABS Icarning system/ 
embedded control system. 
Extensive manuals guide 

you through your 

development project, 

All programming 

and hardware details 

explained. Complete schematics 
Lean to program the LCD, keypad 
digital, analog, and serial 1/O, for 
your applications. 


THREE MODELS AVAILABLE, 
Choose from an Intel 8051, 
Intel 8088, or Motorola 68HC11 
hased system. 

All models come with: 


- 32K Byte ROM, 32K Bytc RAM +2 by 16 Liquid | 
Crystal Display - 4 by 5 Keypad + Digital, Analog, | 
and Serial /O + Interrupts,timers, chip-selects - 

26 pin expansion connector + Built-in Logic Probe + 

| Power Supply (can also be battery operated) + 
Powerful ROM MONITOR to help you program + 
Connects to your PC for programming or data 

| logging (cable included) + Assembly, BASIC, and 

C programming(varies with model) +» Program disks | 
with Cross Assembler and many, well documented, | 

| program examples - User's Manuals: cover all 
details(over 500 pages) - Completely assembled and 

| ready to use + Source code for all drivers and | 
MONITOR * Optional Text Book 


Everything you need. From $279 
Money Back Guarantee 
Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 


Call 1-800 -730-3232 


Adware ot E thar ati Syst 


AES 575 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 
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solder it in place. Otherwise, move 
the connection point while monitor- 
ing the VSWR until as close to 1:1 as 
possible is obtained. 


Coffee Can Microwave 
Antenna 


When | was in college, a number 
of engineering students were mak- 
ing 2.145-GHz microwave antennas 
using two-pound coffee cans. Their 
purpose was to pick up the multi- 
point distribution service (MDS) 
microwave signals that carried movie 
channels to apartment house and 
hotel customers ... until the Dean 
stopped it (it was illegal). Another 
group that uses the antenna is the 
amateur astronomers; some of 
whom use it as a feed horn for a par- 
abolic dish (many TVRO dishes are on 
the used market cheap because of 
direct digital satellite TV). Some 
hams also use this form of antenna. 
Figure 5 shows the basic construc 
tion. 

A hole is drilled in the center of 
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COFFEE CAN 


HAIRPIN 


the bottom of the can for a coaxial 
connector suitable to microwave 
applications. Most of the engineer- 
ing students used an ordinary BNC 
connector, although other forms 
might be more suitable. A small hair- 
pin pick-up loop is connected to the 
center conductor of the connector, 
and soldered to the bottom of the 
can beside the connector. The loop 
should be about a quarter wave- 
length long. Some people used a 
small microwave half wavelength 
dipole element at that point. 

This antenna assumes that you 
want to route a signal to a receiver. 
Mount a low-noise preamplifier on 
the bottom of the can, before the 
signal is sent down the coaxial cable 
to the receiver. The lid can be used to 
weatherproof the antenna, although 
a small amount of signal loss will 
Occur. 


Sunspots ... and 
Genealogy? 


If you are a radio hobbyist, then 
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you undoubtedly know of the 
role of sunspots in radio sig- 
nal propagation. Listening to 
the variation in reception dis- 
tances and conditions on the 
shortwave bands as the sun 
makes its trip through the sky 
each day it proof enough. I've 
always been fascinated by 
radio propagation and the 
effect of the sun on_ it. 
Indeed, sometimes | sit in my 
car and listen to the radio 
when odd propagation is 
noted. Normally, | listen to a 
station in Washington, DC 
(near my home) on 630 KHz 
(WMAL). Occasionally, as | 
head south of Washington to 
my "day job" at 0630-0700, | 
note a lot of AM BCB DX 
rolling in behind WMAL, so | will 
tune to WSM (650 KHz) in Nashville 
(besides, | like the early morning 
bluegrass show). 

Because | listen as the sun comes 
over the horizon, | can hear the dif- 
ferent effects as the propagation 
gets unstable and WSM fades while 
WMAL gets stronger. One time, a 
colleague saw me just sitting in my 
car, and asked if anything was wrong 
(he knows I've had some heart prob- 
lems). | told him" ... no, but thanks 
for asking ... I'm just listening to the 
sun come up." | think he thinks I'm 
nuts ... “listening to the sun come 
up?" Radio guys can do that, you 
know. 

Another of my many passions is 
genealogy. In that capacity, | am Co- 
Director for Genealogy of the Kerr 
Family Association ("Kerr” and "Carr" 
are the same surname), and 
Genealogy Editor for a magazine 
called The Highlander (of interest to 
people of Scottish descent). 

During my genealogy studies, | 
became interested in emigration pat- 
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terns. Although there was some reli- 
gious emigration to America, a large 
part of it was strictly economic. 
There were distinct peaks of very 
high emigration, followed by periods 
of modest emigration (braving the 
Atlantic in a 60-ton wooden ship 
took guts or desperation!). | had sev- 
eral graphs showing these highly vari- 
able periods. 

Later on, as part of my 
RadioScience Observing interests, | 
downloaded from the Internet the 
sunspot count by year from 1700 to 
1997. When | graphed it on an Excel 
spreadsheet (Figure 6), | noted imme- 
diately that the spikes in the 11-year 
cycle seem to look very much like the 
emigration patterns from Ireland, 
Scotland, and England during the 
eighteenth century. On closer look, 
the sunspot peaks and the emigra- 
tion peaks were offset by one to two 
years, but otherwise were identical. 
In my genealogy column in the other 
magazine, | listed this as a "mystery," 
but received answers almost immedi- 
ately. And | should've been able to 
figure it out for myself. 

Three scientists — one a climatol- 
ogist, one an operations research 
analyst, and the other a meteorolo- 
gist — also genealogy fans | presume, 
read the column and supplied the 
answer. Sunspots affect the weather 
rather profoundly, and the weather 
affects crops. When the crops failed 
in the eighteenth century, famine fol- 
lowed the next year ... which is why 
the patterns were offset by one to 
two years. 

The ops research person pointed 
out that the relationship between 
sunspots and crops was used in the 
late nineteenth century to demon- 
strate to statistics students why cor- 
relation does not mean causality. 
After all, how in the world could 
there be a relationship between 
spots on the sun and crops on 
earth? But later, the causal mecha- 
nism was discovered and 
explained. 

Today, we could use exactly the 
same information to demonstrate 
causality according to the Tukey- 
Mosteller criteria that there be 
coincidence of the phenomenon, 
thereby sensitivity (change one 
and the other changes too), and a 
mechanism by which the relation- 
ship can be explained physically. 

So, if you are a radio fan, 
remember that your ancestors 
might have moved from one place 
to another in whatever continent 
they originated, or between conti- 
nents, because Old Sol was acting 
up! 
If you know of other oddities, 
like the sunspots and emigration 
connection, then | would like to 
hear about them. NIV 
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I can be reached by 


snail mail at P.O. Box 
1099, Falls Church, VA 
22041, or via E-Mail 
at CARRJJ@AOL.COM. 


¥ 
PELTIER 
JUNCTION 


1-3/16" sq. x 1/16" copper plate sol- 
dered to opposite side of module thatis 
soldered to 2" x 3° x 1/2” heatsink. 
Nominal Voltage: 12V @ 0.72A. Use to 
cool Pentium CPUs or devise your own 
applications. Units may be paralleled 
for increased capacity. Voltage is re- 
versible and this device can be used to 
either heat or cool. 

98U001 $19.95 


12VDC 

BUEHLER 

GEARMOTOR 

No Load: 60 mA, 62 RPM. Full Load: 
155 mA, 47 RPM. Load Torque: 17 02z./ 
in, Gear Ratio: 106:1. Cast case, sin- 
tered bronze bearings. Dimensions: 40 
x 40 x 29 mm. Shaft: 3mm diax 10 mm 
oeoos clockwise, ety Os shaft. 


Wakefield 120, 5 oz. tube. 
97Z016 


SONY 

WALKMAN 

NiCd BATTERY 

6V, 900MAH, 2.75" x 1.75"x0.75*. Part 
No. BPMZ1. Sony list price $79.95. 


97E026 ur price $9.95 
ROBOTICS RELAY 


Control circuits up to 2500 

Watts with a DC pulse. This 

12-30V latching relay will 
Stay in position until it receives a sec- 
ond pulse. Control the unit from a simple 
SPDT-NO switch or from logic. ideal 
for robotics, power control, remote con- 
trol or controlling a load from several 
locations. Application notes included. 
94B010 $7.95 each 


rreaomi. (cel 


DISPLAY = =m. 
LCD display offers speed, time, dis- 
tance and scan modes as well as read- 
out for Kcal/min. Operates on 5VDC. 
Uses +5V pulses to operate readout. 


Many applications. 
93U013 $4.95 


FERRITE “ttt 
ROD 


5.875" long by 0.5° dia 
98P005 


$4.95 each 
NUMERIC 


KEYPAD "3 a 
Three foot cord to DB9F connector, 


also works with Commodore. With 


schematics. 
CX85 $4.95 


Teen 

i ‘AG = 

MOTOR 

Do you suffer from beepilepsy? This 
tiny motor is what causes it! Approx. 


10mm x 50mm, itruns on 1.5VDC @ 80 
mA. Shown actual size. 
$4.49 


$19.95 


ATARI 
10-KEY 


BLACK 
{ahr 

G 
Avon “Derma-Spec” imager designed 
for skin evaluation, but ideal for many 
other applications. Plastic case con- 
tains a UV-B bulb and reflector. Auto 


turn-off after 50 seconds. Powered by 
12VDC @ 500mA wallwart (not in- 


cluded). 
98L009 $7.95 


CLIP-ON 
COOLING FAN 


on coos MHz Pentium. 
HANDS 


MAGNIFIER se 


Ball joints on all angles. Nickel-plated 
fittings. Heavy cast iron base. 2X 2.2" 
magnitying glass. Alligator spring clips, 
Locks at any angle. 

93U002.——( wCS5.95 


OSCILLATOR) atm 

MIXER/ 

AMPLIFIER 

Biack box has 80MHz oscillator, Mini 


Circuits ASK1 mixer, CA218 CATV 
amplifier, UHF stripline transistor out- 


put. 
97A002__——i‘;$—Cé$19.95 


SOLAR 
POWERED 
TRICKLE CHARGER 
46010 $29.95 

SHRINK TUBING 
ASSORTMENT BONANZA 
Stock up on a good supply of four-foot 
lengths of popular sizes ranging from 
0.125" to 1.5" in various colors, Com- 

pare at $70.00. 
92Z042 20 Pieces - $8.95 
RG-174U COAX CABLE 


50-Ohms. Ten-foot minimum order. 


99W002 25¢/foot 


HELPING 


SWITCH 

BONANZA 

Assorted switches. May include rotary, 
toggle, slide, “micro,” breaker, 
pushbutton and weird. 

92B012 50 for $4.95 


3.5" HIGH DENSITY 
DISKETTES 

Box of ten brand new diskettes. 
95C009 $4.95/Box 


BASIC 

PARALLEL Sa 
CABLE FOR 
pcANYWHERE 

Six-ft. “competition yellow" DB-25M to 
DB-25M laplink cable. 

98wo0s $5.95 each 


6 METER FSK trek 
RECEIVER 


Crystal controlled on 50.675 receive 
frequency. Superhet with 10.7MHz IF. 
Three ICs and one transistor. Nota kil! 
New, with schematics and spec sheet 
for major components. 

92A067 $9.95 


INFRARED 

MINITV 

CAMERA 

With On-Board Microphone 


V/R LEDs allows this camera to "see" in 
the dark. Element: 1/3" monochrome 
CCD. Lens: Fixed 3.5mm, f:1.8. Field 
of view: 76° horiz., 55° vert. Automatic 
electronic iris. Resolution: 360 horiz., 
420 vert. Illumination: Ambient light and/ 
or /R LEDs supply additional light in 
low light conditions. Sensitivity: 0.1 lux 
@ 11.8. Video output: EIA std 75 Ohm 
2:1 interlace. 1.0 Volt P/P composite 
video, Output connections: 7* video 
and power leads. Power:9 VDC +1V @ 
150 mA. Size 2.125" x 2.5" x 1.2”. 
Includes power supply, instructions, 
cables and 6-mo. warranty. 

95V004 $119.95 


LED 
FLASHLIGHT 


This flashlight is the 4 
newest in portable lighting technology. 
Three “AA" batteries will give 30 hours 
of light when you use the PL-W1 with 
one LED. There's no bulb to replace. 
This is a great light for cavers, back- 
packers, boaters and anyone who 
doesn't want to carry a lot of batteries 
and wants a dependable light. Put one 
into your Y2K “survival kit.” 
PL-W1 (1 LED) $22.95 
$26.95 


PL-W3 (3 LEDs $29.95 


Enclosure) 
SERIES 


Features: * Ventilating holes. * Self- 
adhesive feet and screws included. + 
Front and rear panels: 0.05* (1.3mm) 
aluminum alodine (painted white). * Top 
and bottom covers: 0.04"(0.9mm) phos- 
phated steel (painted black). 
*2.5°H x B°Wx7"D 
GC3119A 

*2.5°H x 17°Wx11"D 
GC3119F 

*3.5°H x 8°Wx7"D 
GC3119G $15.00 
*3.5°H x 17°H x 11°D 

GC3119K $26.00 


DARLINGTON il 


7-bit 50V 500mA TTL-input PNP (high- 
side) Darlington driver. The drivers 
need no power supply; the GND pin is 
the common anode of the seven inte- 
grated protection diodes. With pinout 


and truth table. 
UDN2585 $3.50 each 


IEC LINE CORD SS 


Six feet long. NEMA 5-15P to IEC fe- 


male. 
95W011 Special $1.00 each 
BOOM MIKE 


Electret condenser 
type. This versatile mi- 
crophone may be wired 
for handy-talkie, sound 
card, telephone, base 
Station, aircraft radio, 
CB radio, motorcycle intercom, etc. An 
earphone or miniature speaker may be 
installed in either or both muffs. The 
microphone unit can be easily removed 
and installed 6n another headset or 


helmet. 
92A001 $4.95 each 


$14.00 
$21.00 
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Attenuation: X1 @ 10 MHz, 75pF, X10 
@ 100 MHz, 11pF. Working voltage: 
600 VDC (including AC peak). Com- 
pensation range: 15-50 pF. Include 6” 
ground lead, spring hook, BNC adapter, 
I.C. tip, insulating tip, and trimmer tool. 


American-made 
$24.50 each 
SMALL 


94Z002 
; es 
BEIGE BOX Rip oor 


Plastic. 2.5" x3.5"x 1". Price good until 


April 30, 1999. 
97U011S 10 for $5.00 


* XENON FLASH 
CUBE AND 
REFLECTOR 


1" x 0.875" x 0.75" cube. 
99¢ each 


ULTRA. 
BRIGHT 
WHITE LED — 


T1%, water clear, 1600 mCd. Docs 
included. 
$4.95 each 


92L030 


BLUE LED 
T1% blue water clear. 


SE5064 $1.49 each 


6VDC 100mA as 


WALLWART —Cb=- 
Input 120V @ 60Hz. 2mm x 6mm coax, 
center positive. Overall size 65mm x 


46mm x 65mm. 
99E001 $3.95 each 


"SEXY FETS" 

IRFM250 "N" channel hexfet, © 
rated 200 Volts, 0.100 Ohm; fam! 
27.4 Amps. These are mil- ~ ”~ 
spec parts in TO-254AA pack- i! 
ages. Ref: MIL-S-19500/592. | | | 
Full documentation included. 
951003 $14.95 each 


WALL WART 
ASSORTMENT 

Arandom selection of wall power sup- 
plies with assorted voltages and cur- 


rent ratings. 
10 for $14.95 


ra Pm 


Includes part #97V012 (assembled 
transmitter unit with forty-seven but- 
tons), detector unit, printed circuit 
board, detector amplifier IC, and all 
parts needed to detect the signal from 
the transmitter and convert it to aserial 


TTL 1. 
93V010 $19.95 


ECLIPSE INFRARED 
REMOTE CONTROL 


Forty-seven buttons! Build a na 
remote-controlied robot . 


a7Vvo12 $4.95 


Like new. Standard mounting and 
hookup. 
$14.95 each 


950023 


PLUG 

PARADISE! 

Molex, Amp, Cannon, Viking, etc. A 

ey reat assoriment of connectors. 
2J048 5 Lbs for $5.00 

DUKE'S 

DELIGHT 


Five pounds of 

assorted elec- ~ 
tronic hardware - 

fasteners, nuts, _ ¥ 
bolts, screws, 

brackets, springs, standoffs, arms, 
gears, pulleys, and indescribable metal 
Stuff scrounged from Silicon Valley's 
surplus to complement your hardware 


hoard. 
92Z009 5 Lbs for $4.95 


STEPPER 
MOTOR 


1.7 Volts, 3.4 Amps, 1.8°/step. Japan 
Servo Co. #KP6M2-020 or equivalent. 
95M005 $7.95 each 


Frequency response 4KHz to 40KHz 
@ 35V AMS. Measures 3.375" square 
at the horn flange by 2.75" deep. 

95V010 $4.95 each 


PROTO- 
TYPING 
BOARD 


* 3 Distribution Strips - 300 Tie Points 
* 2 Terminal Strips - 1260 Tie Points 

* 3 Binding Posts 

* Mounted on a Name Plate 

120mm W x 215mm L x 3imm H 
PB103 $22.60 each 


== 
CHALLENGED ~~ . 
SIGNAMAIL 
UNITS aacal 
These units don't work! 
What you get are three sets each con- 
sisting of one 9V, 49.xxxMHz crystal- 
controlled FM transmitter, and a match- 
ing dual conversion narrwor-band FM 
crystal-controlled receiver/tone de- 
coder/signal unit that runs on 6VDC. 


With documentation. 
98Z011 Three for $10.00 


Originally used to control a satellite 
receiver through its IR port. Time on/off 
for eight distinct events. Modify it for 
your needs or dismantle it for its parts. 
Programmable with a 2732 EPROM in 
a removable “personality” module,the 
unit may be modified to control any IR 
device through its IR port. Contains 
Z80 CPU, clock display and associ- 
ated parts. Operates from 9VDC 500 
mA wall transformer which is included. 
92V014 $9.95 


Store Hours: 9-6 M-F & 10-3 Sal. - Pacific 


Visa, M/C, AmEx Accepted. 
All Sales Final. 


California Residents Add Sales Tax. 
, Additional on-All Orders. 
Prices Good 60 Days from Date of Publication 


m= oS 


Send $2.00 For Our Latest Catalog! 


$4.00 Foreign. Refundable on First Order. 


SALLTRONICS 


2300-D Zanker Road - San Jose, CA 95131-1114 
World Wide Web: http://www.alltronics.com 


(408) 943-9773 - Fax (408) 943-9776 


Write in 104 on Reader Service Card. 
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AST GLOBAL ELECTRONICS 


24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176 


VIEW COMPLETE LISTING AT: —/F WE DON’T CARRY IT... WE'LL FIND IT 
http:/Avww.astglobal.com QUICKLY ... AT REASONABLE PRICES. 


HP 414A, Polar Display.......,...... . zs 
HP B443A, Tracking Generator, 1KHz-f10MHZ oo... $275 
HP 84458, Auto Preselector, 1.8-18GH2.........0c0cccec0ee $250 


HP B557A/180TR, Spectrum Analyzer, .01-350MHz ........... 
HP 8601A, Sweeper Generator, .1-110MHz.................. $400 
HP 8614, Signal Generator, 800-2400MHz, AM/FM Leveled . .. . $300 
HP 8616A, Signal Generator UHF, 1.8-4.5GHz, +10-12608, 
AMM. 


ee ed, «Wh usieeo et $300 
HP 86408, Signal Generator, 5-1050MHz, Opt. 0021001 or 003. $1,800 
HP 66408, Signal Generator, 5-512MHz, Opt 001 of 003... . $950 
HP B660C, F inet wR6G0GA/S5601A/B6522B... $2,500 

$250 


INVENTORY REDUCTION SALE 
PRICES SLASHED 
UP TO 50% 


Polorad SPNL, Signal Generator, 1Hz-600KHz............... $200 
Racal Dana 9303, True AMS AF Level Mater.........--..00- $200 
Rockland 1022F, Dual Hi/Lo Filer ......... PTT TT AS | 
Rockland 5100, Synthesizer, DC-2MHz, .001 Hz Resolution .... . $325 
Sencore SC61, Scope (100MHz} wiNew Probes, Dual Trace ... . $750 
Sencore SC61, Scope (100MHz} wio Probes, Dual Trace. ..... . 


(metered) 
SAL 1128, PLO/PAF Synthesizer ............---24+ espns 


Bee Lees ee” Tek DC503, Plug-in Counter Universal, 100MHz ... .... $150 
HP BG, One, SHEEN NAS ag RDMBDIA, Pugin OM, G2 DQ... eccccceecrcee $175 
HP 214A, Pulse Generator, OBVI00V ........-..06.e0e0-e0 $200 Tek DM502, Plug-in DMM, 41/2 Dig... -eeeereeeeeees $150 
HP 334A, Distortion Analyzer... 6... ce cece ese ewenneee $275 Tek FGS01, Plug-in Function Generator, .001H2-1MHz......... $175 
HP $75 i 


Dre ves STE $175 

eda cacevkcs savtpiseet $125 

Uae aay daca vens eisees $150 

ae Pe $200 

Tek TWO120, 1 hs ioc a a, $75 

HP 654A, Oscillator, 10Hz-10MHz, 9008 Attenuator . .. $195 Tek ZA16A, Plugin (225MHz), Single Trace Amp .............. $75 

HP 16300, Logic Analyzer wipods ........0...00css0ceeees $550 Tek 7A18, Plug-in (75MHz), Dual TraceAmp........... .. $50 

HP 3312A, Function Generator, .AH2-13MH2z 25... 3490 Tak 7A19, Plug-in (600MHz), Single Trace Amp _ $100 

econ fanaceenc cc * em la $200 Tak 7A26, Phugen (2O0MH2), Dual Trace Amp -. $100 

UP SOA Te PMS omelet, iG gras—‘OXTBBOA Pin (15RD Te Base 

HP 34030, True RMS Meter, ACDCIIB 100MHz 2... Tek 7B5GA, Plug-n (100MH2), Dual Time Base, .......-.... - $100 

HP 340A, AF Voltmeter, 50uV-3V, 1.2GHz. . Tek 7B70, Plug-in (200MHz), Time Ba5@ ........ sec eee cn es $50 

HP 3455A, OMM 5-1/2 Digt........-.. Bea ea Tek 7880, Plug-in (400MHz), Delayed Time Base oe 8100 

HP S456A, DMM 6-1/2 Digt............. Tok 7892A, Plug-in (SO0MHz), Dual Time Base............... $125 

HP SAG6A, DMM 4-1/2 Digi, AC/Batlery, 5 Function ........... Tek 7011, Plug-in Digital Delay..........6...6.. .. 9125 

HP 3575A, MN asctermardbctioce rss Tek 7013, Plug-in DMM 3-172 Digt.....-.......- ... $100 

Wine Geren aeaokileaene, Tek 7D15, Pugin CountedTimet, DO-Z2SMHE sce $175 

HP S581 Wave Anahret, 15H2SOKH... s,s. Tek 7L13, Spectrum Analyzer, 100KH2-1.8GHz ............. $1,500 
i Distortion ANBWZer ........<.4+..$900  TOK7S11, Plugen Sampling Unit... ... sep eteeneaes 


Tek 465, Scope (100MHz), Dual Trace... 5.6... seceues 
Tek 4658, Scope (100MHz), Dual Trace... . 6... ec eee ees 
Tek 466, Scope (100MHz storage), Dual Trace............ ‘ 
Tek 475, Scope (200MHz), Dual Trace . . Ratens 
Tek 475A, Scope (250MHz), Dual Trace ......... 6. ecees es 


HP S334A, Counter, Y00MHE, Opt. 010 Oven ooo 
HP SOK, Ct 8GHE fi... scons meget gangs elt 


Tek 485, Scope (350MHz), Dual Trace . . 


HP 59907 SUR eee veicass stan ieanesiecs $100 Te SADA, NTSC Vectorscope.........eeceseeeceneveess 
HP 6112A, Power Supply, 40V @ .5A (metered) $150 = Tek 2213, Scope (G0MHz), Dual Trace 

HP 62028, Power Supply, 40V @ .75A (metered)... . 150 Tek 2215, Scope (60MHz) Dual Trace........ 

HP 62038, Power Supply, 7.5V @ 3A (metered)... . $150 1%, 2735, Scope (100MHz) Dual Trace... 


75V ; 
HP 62058, Power Supply (dual), 0-40V @ .3A, 0-20V Tek 2336, Scope (100MH2) Dual Trace... 


Tek 2445, Scope (150MH2), 4-Channel Cursor Readout 

Tek 2445A, Scope (150MHz), 4-Channel Cursor Readout .. .. 
Tek 2465, Scope (300MHz), 4-Channe! Cursor Readout... .. . . 
Tek 7104, Scope (1GHz), Dual Trace... ee ces eer evens 


Wavetek 288, Synthesized Function Generator, 20Hz-20MHz 


Wavetek FG38, Sweep/Function Generator 
2H2-100KH2 (unuséd) 0... eee 


* 60-DAY WARRANTY 
* 10-DAY RIGHT OF RETURN 
* SATISFACTION GUARANTEED 


Write in 115 on Reader Service Card. 


26 March 1999/Nuts & Volts Magazine 


Newsbytes 


TRENTON COMPUTER FESTIVAL 
UPGRADED TO LARGER VENUE 


alk about your computer upgrades ... on May 1 & 2, 1999, the Trenton 

Computer Festival will be relocated from Mercer County Community College 
to the spacious Nj Convention and Exposition Center at Raritan Center in Edison, 
N 


In its 24th year, the “world’s longest Brieh Praksend show” has opted to 
relocate to make the show more reali ile very successful in its previ- 
ous location, TCF had a space problem. Hundreds of seminars took place in vari- 
ous buildings across the campus.and exhibitors were dispersed into small areas. 
Now, show coordinators are thrilled to put everything under one roof with 
140,000+ x ft. of exhibit space, creating a larger area for the tens of thousands 
of visitors. This means more vendors, more space to shop, and easier access and 
continuity to the many interesting seminars and workshops taking place through- 
out the weekend. 

TCF will feature hundreds of exhibits and seminars, guest speakers, special 
activities, an Internet cafe, and a 1,000 space outdoor market, complete enou 
for the novice to the most experienced end-user. Computer professionals will 
able to talk with many potential employers at the planned on-site hi-tech job fair. 

Owned and sponsored by area non-profit computer clubs (501-C-3 status), 
proceeds will be applied to club a andro and scholarship funds at The College 
of New Jersey. These clubs are the Amateur Commset Group of New Jersey, 
Central Jersey Computer Club, The College of New ae IEEE-CS/ASM, 
Princeton Chapter, the Computer Education Society of Philadelphia, and the New 
York Amateur Computer Club. In addition, the show will now be managed by KGP 
Productions, the oldest and largest PC Show promoter in the Northeast. 

Trenton Computer Festival is the computer place to show, learn, and surf the 
web, all under one roof. Now that is an upgrade. 

For additional information, check the Trenton Computer Festival website at 
www.tcf99.com. Ms. Marin Light, KGP Productions 1-800-631-0062. E-Mail: 
marinlight@earthlink.net. 


SUPERCIRCUITS CAMERA USED ABOARD 
NASA SPACE FLIGHT 


ASA recently launched an inex- 

pensive Supercircuits video cam- 
era into space. This is the same tech- 
nology that is available to the general 
public for under $150.00. 

The Supercircuits PC-67XS camera 
sent back flawless video, and even 
unexpectedly survived the intense heat 
of re-entry. 

Complete footage of the launch, 
including sia orbital footage from 
the Supercircuits PC-67XS, can be seen 
on . the Internet at: 
HD. WE RGRACEONY DUDE 36150/movie. 
Footage can also be seen at the Supercircuits website, which is www.supercir- 
cuits.com. 


SUPERCIRCUITS WEBSITE ADDS ONLINE LENS FIELD 
OF VIEW CALCULATOR 


upercircuits has added a 

handy java applet to their web- 
site which is sure to please anyone 
needing to select a lens for any 
video application. 

The user simply enters the 
camera’s CCD size, lens focal 
length, and distance to subject. 
Exact field of view in horizontal and 
vertical feet is then displayed. The 
program handles 1/5”, 1/4”, 1/3”, 
and 1/2” CCD format sizes. 

The Supercircuits online lens calculator can be found on the Internet at 
www.supercircuits.com. 


SUPERCIRCUITS 
ONE SUPERCIRCUITS PLAZA, LEANDER, TX 78641 


MARC 


MO - ST. LOUIS - Hamfest. Amateur Radio 
Auction, Bill Schmidt WAOJCO, 314-544-1515 


MS - PASCAGOULA - Hamfest. Jackson County 
Fairgrounds, Civic Center. Fri: 5pm-9pm, Sat: 


8am-3pm. VE Exams. Talk-in: WSWA 145.110-. 
Jackson County ARC, Charies F. Kimmerty, 228- 


E-Mail: dfwiebel@sufia.net Web: http://members 
0l.com/davidnOxbn/evarc.html 


CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

NJ - PARSIPPANY - Hamfest. PAL Building, 
Smith Field, Rt. 46 & Baldwin Rd. VE Exams. 
Splitrock ARA, Mark Turner KB2VKO, 973-347- 
3195 or 1-888-511-7272. E-Mail: miturner@bell 
atlantic.net Web: hittp://ham.hsix.com/sara 

TN - KNOXVILLE - Hamfest. Kerbela Temple, 
315 Mimosa Ave. 8am-4pm. Talk-in: 
144,83/145.43 or 146,52 simplex. Kerbela ARS, 
Paul Baird K3PB, 423-986-9562 


FL - NEW PORT RICHEY - Hamfest. Fred K. 
Marchman Technical Educational Center. Sat: 
8am-5pm, Sun: 8am-3pm. Talk-in: 146.670 or 
145.330, Gulf Coast ARC, Rick Brown KF4GXS, 
813-842-2127. E-Mail: richar@gte.net 


FL - ZEPHYRHILLS - Hamfest. Zephyrhills ARC, 
Ernie Vanselow KD4VRV, 813-783-8389. 

E-Mail: kd4vrv@gte.net 

MA - WESTFIELD - Hamfest. Westfield South 
Middle School. MTARA, Jim Allen NIRUT, 413 
568-1175 days, 413-536-5182 eves. 

E-Mail: Jim.Allen@the-spa.com 

Web: http://www.mtara.org 

NY - LINDENHGRST - Hamfest. Great South Bay 
ARC & Suffolk County RC, 516-422-9594. 

E-Mail: ka2d@li.net Web: http://www.gsbarc.org 
WI - WACGKESHA - Swapfest. Waukesha County 
Expo Center. 8am-2pm. VE Exams. Talk-in: 
146.82 PL 127.3. SEWFARS, John Breecher 
NONWN, 414-835-7035 


AZ - SCOTTSDALE - Hamfest. Scottsdale ARC, 
Roger Cahoon KB7ZWI, 602-948-3548 

CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

CA - LINDA - Hamfest. Yuba Sutter ARC, Clara 
KC6JPP, 530-742-2674. Ron W6KJ, 530-674-8533 
FL - EAST ENGLEWOOD - Hamfest. Tringali 
Community Center, SR 776. Talk-in: 146.700. 
Englewood ARS, J.R. House K9HUY, 941-475- 
3005. George KA4JKY, 941-697-3445, 

E-Mail: gshreve@ewol.com Web: http://www 
finet.com/~crosby/ears/index.htm! 

FL - SEBRING - Hamfest. Highlands County 
ARC, Phyllis Dibble KD4CQG, 941-465-8176: 
E-Mail: dibble@strato.net 

Web: hitp://www.strato.net/~hamradio 

KY - CAVE CITY - Hamfest. Mammoth Cave 
ARC, Larry Brumett KN4IV, 502-651-2363. 
E-Mail: brumett@glasgow-ky.com 

Web: hitp://www.scrtc.blue.net/mcearc 

MO - KANSAS CITY - Hamfest. Ararat Temple, 
5100 Ararat Dr. Ararat AR Shrine Club, Steve 
Dowdy WJOI, 816-941-3392. 

E-Mail: sdowdy@qni.com 

ND - WEST FARGO - Hamifest. Fairgrounds. 
8am-3pm. VE Exams. Talk-in: 146.76-. Red River 
Radio Amateurs, Mark Kerkvliet KGOFR, 701-282- 
4716. E-Mail: mbkerk@woridnet_att.net 

Web: hitp://www.rrra.org 

NJ - WEST ORANGE - Hamfest. High School, 
600 Pleasant Valley Way. 8:30am-1pm. Talk-in: 
146.415 +1.0 85.4T, 224.480 -1.6 no tone, 
447.875 -5.0 156.7T, 146.520 simplex. IRAC, 
Jim Howe N2TDI, 973-402-6066. 

E-Mail: n2tdi@juno.com 

WA - POYALLOP - Hamfest. Mike & Key ARC, 
Michael Dinkelman N7WA, 253-631-3756 or 
poutine Unal aches sienna noni 


Nc - CHARLOTTE - Hamfest & eetanciali.: 
Charlotte Merchandise Mart, 2500 E. Independ- 
ence Bivd. Mecklenburg ARS, Tim Slay WO4G, 
704-382-3234 (W) or 704-948-6283 (H). 


he Events Calendar fee service for publcing electronic events sch 2 


amateur radio hamfests, flea markets, etc. If your orga’ 


sponsor- 


nization is 
ing an event and would like a free listing, contact us at least 60 days in advance, 


Include your flyer, estimated attendance, name of the person to contact, and 


phone 


Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calenda, we cannot be responsible for 
errors or cancellations. The information contained in this column is for the use of 
the readers of Nuts & Volts. and tiny not be repubiohed in-45y. Porn WHOLE tie 
written permission of T & | Publications, Inc. _ 


E-Mail: wo4g@w4bfb.org 

Web: http://www.w4bfb.org/hamfest.html 

LA - RAYNE - Hamfest. Acadiana ARA, Nolen 
Griffith KSARH, 318-989-9039. 

E-Mail: k5dpg@aisp.net 

Web: http://www.acadian.net/w5ddi/ 


IL - STERLING - Hamfest. High School 
Fieldhouse, 1608 4th Ave. Talk-in: 146.25/146.85 
W9MEP. Sterling-Rock Falls ARS, Uioyd Sherman 
KBSAPW, 615-336-2434. 

E-Mail: isherman@essex!.com 

IN - INDIANAPOLIS - Hamfest. State 
Fairgrounds. Morgan County Repeater Assn., 
Dennis Bauvernfiend WB9ZNZ, 317-996-3782. 
E-Mail: dennis.bauernfiend@dfas.mil 

Web: hitp://www.eb1.com/mcra 

OH - CONNEACT - Hamfest. Human Resources 
Center, 327 Mill St. Conneaut ARC, Jack Marttila 
KA8TUU, 440-593-3353 


FL - FT. WALTON BEACH - Hamfest. Playground 
ARC, Clyde Gowdy KE4FLC, 850-244-0624. 
E-Mail: parcfest@aol.com 

ME - LEWISTON - ME State Convention. 
Androscoggin ARC, Ivan Lazure N1OXA, 207-784- 
0350. E-Mail: ilazure@gwi.net 

OK - TULSA - OK State Convention. Maxwell 
Conv. Center, 700 S. Houston Ave. Talk-in: 145.11 
& 443.85. Green Country Hamfest Assn., Merlin 
Griffin WB5OSM, 918-622-2277. 

E-Mail: info@GreenCountryHamfest.org 

Web: http://www.GreenCountryHamfest.org 


AR - JONESBORO - Hamfest. Jonesboro ARC, 
Mike Conley KC5ISI, 870-931-9957. Evelyn 
Castleberry N5DSY, 870-932-1660. 

E-Mail: jsnodgra@insolwwb.net 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

FL - STUART - Hamfest. Martin County ARA, 
David Millard KE4AMW, 561-288-7100 

GA - MARIETTA - Hamfest. Kennehoochie ARC, 
Ben Dasher KE4YZX, 404-869-6959. 

E-Mail: bendasher@mindspring.com 

Web: http://qslasti.com/hootch/KARC.html 

MI - MARSHALL - Hamfest. Southern Michigan 
ARS & Marshall HS Photo Electronics Club, Wes 
Chaney N&BDM, 616-979-3433. 

E-Mail: n8bdm@voyager.net 

OH - COALTON - Hamfest. Jackson County 
ARC, Edgar Dempsey KD8XL 

— i et com 


TX- MIDLAND - Hamfest. Midland ARC, Renata 
Harwood KC5BNT, 915-686-1841. 

E-Mail: shamrock@apex2000.net 

Web: http://www.ixnet/edge/midswap.htm 


CT - SOUTHINGTON - Hamfest. Southington 
ARA, Chet Bacon KA1ILH, 860-628-9346. 
E-Mail: hcbacon@connix.com Web: http://www 
.connix.com/~hcbacon/sara.html 

IL - TAYLORVILLE - Hamfest. Christian County 
ARC, Walt Harwell NSKNF, 217-287-2010. E-Mail: 
harwell 1 @juno.com 

NC - KINSTON - Down East Hamfest. Lenoir 
County Fairgrounds, Hwy. 11 S. 8am-3pm. Doug 
Burt W4OFO, 252-524-5724 

NJ - TRENTON - Hamfest. Tall Cedars of 
Lebanon picnic grove, Sawmill Rd. Talk-in: 
146.67-. Delaware Valley Radio Assn., Darryl 
Foyuth N2JVP, 609-882-2240 E-Mail: 


n2jvp@amsat.org Web: www.slac.com/w2zq 
NY - YONKERS - Hamfest. Yonkers Raceway, 
Central Ave. and Yonkers Ave. Bam-2pm. VE 
Exams. Talk-in: 147.060 PL 114.8. Thomas 
Raffaelli WB2NHC, 914-741-6606. 

Web: www.weca.org . 
OH - MAUMEE - Hamfest. Lucas County 
Recreation Center, 2901 Key St. 8am-2pm. Talk- 
in: 147.27+ or 442.85+. Toledo Mobile Radio 
Assn., Paul Hanslik N8XDB, 419-243-3836. 
Web: http://www.tmrahamradio.org 


WI - JEFFERSON - Hamfest. Tri-County ARC, 
Glenn Eisenbrandt WA9VYL, 920-563-6502. 
E-Mail: tricountyarc@globaldialog.com 

WV - CHARLESTON - Hamfest. Charleston Area 
Hamfest & Computer Show, Jimmie Hewlett 
WD8MKS, 304-768-1143 


CT - POMFRET - Hamfest. Eastern CT ARA, Paul 
Rollinson KB1CNW, 860-928-2456. 
E-Mail: paulrollinson@worldnet.att.net 


DON’T MISS THIS ONE! 


1999 GREATER BALTIMORE 
HAMBOREE & COMPUTERFEST 


SATURDAY, MARCH 27 - 8 AM TIL 5 PM 
SUNDAY, MARCH 28 - 8 AM TIL 4 PM 
TIMONIUM FAIRGROUNDS - TIMONIUM, MARYLAND 


HOST TO THE ARRL MARYLAND STATE CONVENTION 
Exit 17 off 1-83 North - Follow Fairground Signs 


You're inited to the 28th Annual GBH&C the largest event of its kind in 
the Mid-Atlantic area and one of the top five shows in the country. Last 
year attendance was over 17,000 people! 


For Further information: 
Check out our Web site at WWW.GBHC.ORG 
Write to us at: GBH&C @P.0. Box 95 ® Timonium, MD 21094-0095 
Call us at: 410-HAM-FEST in Maryland or 
1-800-HAM-FEST outside Maryland 
Send us an e-mail to NSWD@AMSAT.ORG 
Show Sponsored By: The Baltimore Amateur Radio Club, Inc. 
SHOW WILL BE HELD IN ANY WEATHER 
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CT - WATERFORD - Auction. Waterford Senior 
Center, Rt. 85. Talk-in: 146.730-. RAS of Norwich, 
Tony Griggs AA1JN, 860-859-0162. Mark Venable 
NIRSK, 860-572-9380, E-Mail: mvenable@99 
main.com Web: www.ims.uconn.edu/~rason 

IN - COLUMBUS - Hamfest. Bartholomew 
County 4H Fairgrounds, Community Bidg., SR 11. 
8am-2pm. Talk-in: 146.790/146.190. Columbus 
ARC, Marion Winterberg WD9HTN, 812-342-4670. 
E-Mail: winterbe@hsonline.net 

IN - MICHIGAN CITY - Hamfest. High School, 
8466 W. Pahs Rd. 8am-lpm, Michigan City ARC, 
Inc., Ron Stahoviak N9TPC, 219-325-9089 

NY - NEWARK - Harfest. Drumlins ARC, Jeff 
Jensen N2MKT, E-Mail: n2mkt0@aol.com 

TX - WEATHERFORD - Hamfest. ARC of Parker 
County, Elizabeth Hunkele NSONE, 817-594- 
1700, E-Mail: eliz@mesh.net 

MD - TIMONIGM - Maryland State Convention. 
Timonium Fairgrounds. Sat: 8am-Spm, Sun: 8am- 
4pm, Sharon Dobson N3QQC, 410-HAM-FEST 
(Box 3772), 1-800-HAM-FEST (Box 3772). E-Mail: 
esha org Web: http: Eh ee org 


‘MARCH 28° 

cA- SANTA ANA - Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

FL - LEESBURG - Hamfest. Lake ARA, Paul 
Branch K3NON, 352-343-8729, John Wentz 
W8HFK, E-Mail: w8hfk@aol.com 

IL - GRAYSLAKE - Hamfest. North Shore RC, 
Libertyville & Mundelein ARS, Anne Diamond 
NOQFP, 847-272-8347 

NH - HENNIKER - Hamfest. Contoocook Valley 
RC, Jock Irvine N1JI, 603-428-3476 ext. 256 
OH - MADISON - Hamfest. Lake County ARA, 
Roxanne, 440-256-0320 


APRIL 1999 


' APRIL 2-3 
OK - MOORELAND - Hamfest. Tri-State AR 
Group, Duane Henderson KC5NID, 580-994-2223. 
Ee. mat: bee at net 
eer i APRIL 2-3-4 ‘ 
GA- ‘AdGusT: A- Hamfest. Radisson Hotel & 
Conference Center, 2 10th St. Garden City 


Find 2 earth 


ee ae 
q 


ies ALICE ST. 


BINGHAMTON, NY 13904 


WELDEX Video camera # WDPR-2000 
113" CCD Board camera B&W Pinhole 
lens. compact 30mm x 30 mm (Approx 
1*sq.) High performance & picture quality of 
a full featured camera on a compact board. 
0.03 Lux min. illumination - RCA connectors 
for power & Video connections. 3 

430 lines 

resolution. 


LCD GRAPHIC DISPLAY 

EPSON LCD DISPLAY #ECM-A0451 

640 X 240 Blue Super-Twist (Passive/Mono) 
Electro-Luminance Back-Light 

Size Viewing screen: 9-1/2” x 2-3/4" 
complete with six Hitachi HD61200 , and 
two Hitachi HD61203 drivers. The board 
uses a 10 pin card edge conn. with .100" 
spacing. BRIGAR SPECIAL $69.96 


CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
aa 


GA- ATLANTA - - Southeastern VHF Conference. 
Southeastern VHF Society, Dick Hanson K5AND, 
770-844-7002. E-Mail: k5and@prestique.net 
Web: i i a svhfs.org.svhfs 


APRIL 9-10-11 aia 
CA- FRESNO - Int'l DX Convention. Gordon 
Girton W6NW. E-Mail: gordon@svpal.org 
E-Mail: w6nw@amateur-radio.org 
ae http: Lah amateur- radio. lero org 
mS APRIL 10 — 
CA- FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
MN - ROCHESTER - Hamfest. Rochester ARC, 
John Scott NOHZN, 507-285-6522. 
E-Mail: nOhzn@aol.com 
Web: http://members.aol.com/rarchams/ 
NC - MORGANT ‘ON - Hamfest & Computer Fair. 
Burke County Fairgrounds, Hwy. 181N (Exit 100 
Eastbound, Exit 105 Westbound 140). 8am-5pm. 
Talk-in: 147.15 (KAVLY repeater). Catawba Valley, 
Tom Tayler, 704-433-6205. 
E-Mail: kc4qpr@vistatech.net 
NH - TWIN MOUNTAIN - Hamfest. Town Hall. 
8am-2pm., VE Exams. Talk-in: 147,345. North 
Country ARC and LARK, Richard Force WB1ASL, 
603-788-4428. E-Mail: bhabooks@together.net 
WA - SPOKANE - Hamfest. Spokane Community 
College, 1810 N. Greene St. 9am-5pm, VE 
Exams. Talk-in: 146.52 simplex, 147.32 repeater. 
Lilac City ARC, Warren Kelsey KJ7BB, 509-534- 
8443 


APRIL 11 
CT - BRISTOL - Harfest. Insurance City 
Repeater Club, Jack McLaughlin WK1S, 860-621- 
6623. E-Mail: wk1s@aolcom Web: 
http://www.connix.com/~peb/icrefle.htm 
1A - DELOIT - Hamfest. Denison Repeater 
Association, John Amdor Ill KD6MXL, 712-388- 
8042. E-Mail: johnmxi@radiks.net Web: 
http://www.radiks.net/-johnmx!/deloit.html 


OPEN 7:30 TO 4:30 PM 
MONDAY THRU FRIDAY 
SATURDAY 7:30 AM TO NOON 


MA - FRAMINGHAM - Hamfest. Framingham 
ARA, Beverly Lees N1LOO, 508-626-2012 

NC - RALEIGH - RARSFest. State Fairgrounds, 
Jim Graham Bldg. 8am-4pm. Raleigh ARS, Wilbur 
Goss WD4RDT, 919-266-9883. 

E-Mail; k4hf@juno.com 

NY - MONTGOMERY - Harnfest. Valley Central 
High School, 1175 St. Rt. 17K. Bam-2pm. VE 
Exams. Talk-in: 146.160 in, 147.760 out 100 Hz 
PL tone. Orange County ARC, Edward J. 
Moskowitz N2XJI, 914-534-3492 eves. 

E-Mail: n2xji@banet.net 

WI - MADISON - Hamfest. Madison Area 
Repeater Assn., Paul Toussaint N9VWH, 608-245- 
8890. E-Mail: BAA ani com 


: APRIL 17 | Sa srs: Tas 
AL- ALBERTVILLE - Hamfest. Marshall County 
ARC, Buddy Smith KC4URL, 256-593-2516. 
E-Mail; kc4uri@airnet.net 

AZ - PHOENIX - Hamfest. Arizona ARC, George 
Cooney KQ7C, 602-274-6212. 

E-Mail: georgie@aztec.asu.edu 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

Web: http://www.srv.net/~wa4vrv/hamfest.htm 
FL - MIAMI - Hamfest. Flamingo, Univ. of Miami 
ARC UM Campus, Physics Parking Lot. Talk-in: 
146.865 (-). Walt W4DWN, 305-895-0398 

ID - IDAHO FALLS - Hamfest. Elks Lodge, 640 
E. Elva St. VE Exams. Talk-in: 443,00 MHz + UHF, 
147.15 MHz + VHF. Eastern Idaho UHF Society, 
Jay Greenburg WA4VRV, 208-524-1388. 

E-Mail; wa4vrv@srv.net 

KY - MURRAY - Hamfest. Murray State University 
ARC, Pat Compton KF4FMZ, 502-762-6433. 
E-Mail: patrick.compton@murraystate.edu Web: 
http://mursuky.edu/clubs/msuarc/hamfest.htm 
MN - BLAINE - Hamfest. National Sports Center, 
35W, Exit #32. 7:30am-3pm. Jerry Dorf NOFWG, 
or Harriet Johanson 612-537-1722, 

E-Mail: jerryd@skypoint.com 

MO - JOPLIN - Hamfest. Joplin ARC, Ray Brown 
KBOSTN, 417-781-4967, E-Mail: raybrown@ipa.net 
Web: http://www.joplin-arc.org 

OK - LAWTON - Hamfest. Lawton Ft. Sill ARC, 
Bob Morford KASYED, 580-355-6120 or 580-353- 
8074 

TX - BELTON - Harmfest. Bell County Expo 


Me m, 


FAX: 


VISIT OUR WEB PAGE AT 


8-12 Vde 
input. 
Brigar 
Special 
$79.95 


ROTARY VANE AIR COMPRESSOR 

GAST Model# 0622-P167-G461DX 

Oiltess rotary vane air compressor directly 
connected to motor. Compressor rated at 

3.2 to 4 Cfm @ 10 psig max. 

Motor rating: 

34 H.P. GO Hz 116 Vac1PH 1726 RPM 

Code H - 7.40A-SF 1.00-FR56 Cz Amb 50c 
Time Rating: Cont. Insul Class B - Thermally Prot. 
Motor Size: 14"L X 6-1/2"Dia. Weight: 40 Lbs. 
Shaft Size: 2-1/8"L x 6/8"dia. (Flated) 

BRAND NEW FACTORY BOXED $119.95 
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GENERAL ELECTRIC 
DC POWER SUPPLY 
PART # ST63Y2396 
INPUT: 116V 60 Hz 80VA 

OUTPUT #1 3.7 KV, 376 pA 
OUTPUT#2 6.0 TO7.0KV .06 mA DC 
Size: 10"L x 6"Wx3-3/4"H Weight 14Lbs. 


MULTIMETER 

MEG: PHASTRON Analog meter 
movement 50 Micro Amp D.C. full 
scale. Large 4.5"diam - 3.5" viewing 
area. Zero adjustment knob. White 
face. Scales: In Green, Black, and 
Blue letters. Three AC & three DC 
Volt Scales. 0-2.5,5 and 10. One 


ULTRASONIC LIGHT SWITCH MEG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON- 
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5"Wx 5"H X 1-3/8"D 

@ VOLTAGE 120 OR 277VAC S0/S0HZ 
@MIN LOAD 80 WATT 120V 

@MAX LOAD 1000W 120V 

Sensor Low Power Ultrasonic 25KHZ 

@ ADJUSTMENT: Sensitivity & 

Time out (0 TO 25 MINUTES) 
@Documentation & schematic 
included. ENERGY SAVINGS 

3 TO60% 

Oraina, Price $100.00 

SPECIAL SALE PRICE 


$6.95 


120 VOLT AC 10 AMP TOROID 
ISOLATION TRANSFORMER 

Mfg: BANNER MAGNETICS # 169267 

INPUT: 120VAC (Blk, Gry) 

Output: 70v 12 amp (Red, Red) 
120vac 10amp (Violet, White) 
12 V tamp (Brown, Brown) 

Size: 3-1/2"H x S"Dia. 

Weight: 12 Ibs. PRICE... $59.95 


Write in 95 on Reader Service Card. 


PHONE: (607) 723-3111 
(607) 723-5202 
E-MAIL: BRIGAR2@aol.com 


Center. Talk-in; 146.820-, PL 123.0, Temple ARC, 
Mike LeFan WA5EQQ, 254-773-3590. E-Mail: 
ae org Web: http; iw ee org 


cr. HARTFORD - 1999 Trinity College Fire- 
Fighting Home Robot Contest. Trinity College 
campus. Jake Mendelssohn, 190 Mohegan Dr., 
West Hartford, CT 06117. 
E-Mail: JMENDEL141@AOL.COM 
Web: http://www.trincoll.edu/-robot 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAIMQX, 617-253- 
3776. Web: hitp://web.mit.edu/wilmx/www/ 
swapfest.html 
MN - SHAKOPEE - Hamfest. Canterbury Park. 
12pm-5pm. VE Exams. Talk-in: 147.165+. 
ONS POB 144, Chaska, MN 55318 

~ MONROEVILLE - Hamfest. Two Rivers ARC, 
Michael Kowalcheck, Jr. KV3L, 412- 751-9657 


AR - LITTLE ROCK - Hamfest. Pip Center, Exit 
126, 1-30 SW. Fri: 4pm-9pm, Sat: Bam-4pm. Jim 
Blackmon K5VZ, 870-246-7833 H, 870-246-6734 
W. E-Mail: irhamfest@usa.net 

Web: http://www.aristotle.net/~ares/hamfest/ 

FL - GAINESVILLE - Hamfest. Alachua County 
Fairgrounds, SR 222. VE Exams. Talk-in: 146.820. 
Steve King KC6WCH, 352-375-8023 eves. only. 

E haa nha wl org 


APRIL 24 
AR - BENTONVILLE - Hamfest. Benton ‘Chae 
Radio Operators, Betty Weiberg NOXWQ, 417-435- 
2332 
CA - ARMONA - Hamfest. Hanford Fraternal Hall, 
10th Ave. @ Florinda. Talk-in: 145.11, 147.33, 
224.44 or 441.900. The Kings ARC, Rick 
WB6VFZ, 209-945-2266, Doug KC6BGQ, 209- 
582-0949 or 209-584-5414 
CA - SONOMA - Hamfest. Sonoma Valley 
Veteran's Memorial Bidg., 126 Ist St. W. 8am- 
12pm, VE Exams. Talk-in; 145.35, -600 PL 88.5. 
VOMARC, Darrell Jones WD6BOR, 707-996-4494 
IA - DES MOINES - Hamfest. Des Moines RAA, 
Duane Bower WBOUCY, 515-287-6542 
FL - LANTANA - Flea Market. Next to Pizza Hut, 
6170 S. Congress Ave. 7am-12pm, Talk-in: 
146.67. The Major Armstrong FM Assn., Jeff 
Beals WA4AW, 561-586-5120. Al West W4SDC, 


2zEe 


http://members.aol.com/brigar2/brigar.htm 


NMB 12 VOLT DC FAN 28 CFM 
Model # 3110KL-O4W-B17 

3.16"SQ. x 1” TH (80mm x 26mm) 
0.13 Amp - 7 blade - Phenolic Blade 
& housing - DC Brushless - Ball 


Noise: 25 (dba) - 
List Price ... 
BRIGAR PRICE 
soe $4.25 


AC TO DC WALL TRANSFORMER 
MFG: AUDIOVOX PART# CNR405 
INPUT: 120VAC 60Hz 11W 

Output: 12 VDC 300mA 

Polarity: Center pos. 

comes complete 

with 6' zip cord 

25 mm Female 


receptacle. 

UL & CSA APPR. 
SALE PRICE ... 
$1.60 


INTEL # P8052AH 

40 PIN CPU 8 BIT 256 
BYTES RAM, Timer/counter 
and I/O 

PRICE... $1.75 

10 PCS. @ $1.00 EA. 
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by Lon Glazner 


Duttine the Spotlight on BASIC Stamp 


BE r@eopects. 


A Powerful Graphic 
Liquid Crystal Display 
(LCD) 


Overview 


There’s nothing quite like the beauty of a 
graphic LCD. Even the simplest electronic design 
can become a wonder of modern engineering 
when a “cool” graphic floats across a back-lit 
graphic LCD. 

| remember spending hours-upon-hours 
working for a client to develop a pretty in-depth 
communication protocol. In the end, | was firm in 
my belief that the client would heap showers of 
praise upon my head. After all, | had solved some 
tricky problems in a short period of time, and 
with some pretty innovative techniques. When | 
showed up and delivered the design, my expec- 
tations were summarily dashed. It turned out that 
another consultant had been developing a user- 
interface based on a graphic LCD for the same 


HE igeea@s. anunel EF Sees 


design. And you should have seen this thing! Big, 
bright, and beautiful. | mean, sure, my design 
was still an integral part of the whole system, but 
the LCD interacted with the customer, it was 
beautiful, and it received ample praise. 

So what’s the point of this experience? | 
believe that any time you have an opportunity to 
interface an electronic design with the end user, 
looks count for something. All the design work in 
the world, accompanied with flow charts and 
schematics, may count for less than a good visu- 
al display. This is especially true if you are pre- 
senting your design to a non-technical group 
such as a marketing department. Don’t get me 
wrong, I’m not saying that a nifty display 
replaces good engineering. I'm saying some- 
times a nifty display IS good engineering. 

So what's the best way to create a graphic 
LCD solution that functions with your BASIC 
Stamp design? Generally speaking, graphic 
LCDs require a lot of memory, and quite a few 
1/O lines. This 
is not good 
news in the 


PROG RAMMING PORT 
i} 


7 
(2 eee 
ie deli en 


5 Axis Robotic Arm Kit 


“CELLULAR ACCESSORIES' 
A 


FROM 


M.F.M. COMMUNICATIONS. 


| oa 


FOR ALL 


YOUR CELLULAR NEEDS 


English: http://members.aol.com/mfmcom123/index.htm 
Spanish: http://members.aol.com/mfmcom123/index2.htm 


MFMCOM123@aol.com 


+44 - 1342 312403 


57 Addison Road, Caterham, Surrey, CR3 5LU. UK. 
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Stamp world. 
Luckily, Scott 
Edwards 
Electronics, Inc., 
has made the 
graphic LCD 
interface 
astoundingly 
easy. Most 
BASIC Stamp 
users are familiar 
with the Scott Edwards Electronics, Inc, serial 
LCD. One of Scott’s newer products is the 
G12032 Mini Serial LCD. This is the LCD that I’m 
going to use in this design. This graphic LCD is 
similar in many ways to Scott Edward’s other 
popular serial LCDs. One of the really exciting 
features of the G12032 LCD is the software pro- 
vided for use with it. You can use this software to 
load bit maps from your PC into the G12032’s 
non-volatile memory. We will use this same soft- 
ware to load bit maps from your PC into the 
RAMPack B, and then transfer the bit maps to 
the G12032 LCD. Each bit map represents a 
screen to be displayed on the graphic LCD. 
There are quite a few features of the G12032 


JS 
- 
--| i] TO G1202 LOD(US) 
= 
= 


Cl OOF 


U4 - Dallas NVRAM 
is inserted into RAMPack B 


8 


PELPEPLNY % 


$195.00 Plus S&H 


You can build this Robotic Arm! 


Impressive, fast, accurate, 


and repeatable motion. Any 
computer capable of sending 


2400 or 9600 baud serial data can contro! the arm, 
even a Basic Stamp. This arm makes a great 


foundation for Al and motion control experiments. 


Position the arm in an X, Y, Z, grid with a joystick or 
keyboard using the new RoboMotion for Windows. 


The kit includes the hardware, structural components, 
Hitec servos, pre-assembled SSC servo controller, 
DOS and Windows software, and an illustrated 


assembly manual. Camouflage paint not included. 
We have many more cool robots, check out our web page or ask for our free catalog! 
3 Axis Version $155.00 @ Mobile Version $250.00 @ Mobile Robots Book $48.00 


Lynxmotion, Inc. 
104 Partridge Road 


Write in 64 on Reader Service Card. 


Pekin, IL 61554-1403 USA 
http://www.lynxmotion.com 


Tel: 309-382-1816 

Fax: 309-382-1254 
sales @lynxmotion.com 
tech @lynxmotion.com 


>] 
MrcecQatt 
. 256 


Write in 65 on Reader Service Card. 
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G12032 LCD. If you 
were to upgrade the 


Program Stat 
‘Set af! BS2 pins as inputs 
Initialize RPB to 9600 baud be 


byteto sendto LCD) 


Sows 


Yes 


4 Clear Screea(OCbex)io LCD 
Send Back Light On(OE hex) te LCD 


(ifs0 then RECORD ende) 


RPB to 32Kx8 RAM, 
then 67 screens could 
stored. These 
devices work particu- 
larly well together 
because they both 
make use of serial 
communication. With 
a BASIC Stamp 2 
(BS2) to act as a traf- 
fic director, we will 
download bit maps 
from the PC into the 
RPB, and then use the 
RPB to send blocks of 
data to the G12032 


IsSw7 0? 


LCD for display. 
ata hoe ae Problem 
ee Statement 


Calculate start and stop 
addresses br RP B Block 
Reed command 
Send Block Read command 


LCD that we will not 
be using in_ this 
design. These fea- 
tures include the pre- 
viously mentioned on- 
board _ non-volatile 
memory for storing 
up to eight screens, 
multiple font sizes, 
and a large number of 
built-in commands. | 
would recommend 
downloading and 
reading the G1i2032 LCD data sheet. from 
“www.seetron.com.” 

While the G12032 LCD does have non- 
volatile memory for storing display screens, you 
may wish to store more than the eight screens 
possible with the on-board memory. For simplic- 
ity, we will use the RAMPack B (RPB) serial RAM 
module to provide the extra memory. This device 
— by Solutions Cubed — can be used to store up 
to 17 graphic display screens for use with the 


The goal of this 
design is to provide a 
simple graphic LCD 
display for a BS2. A 
minimum number of 
1/O pins will be used to 
interface to the LCD 
display and provide 
memory for the stor- 
age of graphics. The 
graphic files to be dis- 
played will be generat- 
ed in Microsoft Paint, 
and stored in the RPB. 
A DIP switch will be 
used to simulate user 
inputs. While all of this is going on, the BS2 will 
be used to control data flow, and monitor the 
user input. Some simple circuitry is required to 
convert signal levels between all of the modules 
in this design. This will be the first task of this 
design. 


Interface Circuitry 


Several data format conversions are required 
to allow these modules to communicate freely. 
The BS2 must have access to the serial commu- 
nication lines to send configuration data and 
commands to both the RPB and the G12032 
LCD 


case, the serial data source is a PC, and the data 
is the actual bit map to be stored in the RPB. On 
top of these requirements, the serial data from 
the PC is received in RS232 (+12Vdc = logic low, 
and -12Vdc = logic high) format, and must be 
converted to a standard logic level (OVdc = low, 
5Vdc = high) format for the RPB. This is easily 
done via Q1, R4, R1, and D1 seen in Figure 1. 

P15 (FMEN in the software listing) of the 
BS2 must be low (OVdc) to enable data to travel 
from the PC to the RPB. Additionally, P14 
(FMBS2) should be made an input. With P15 
(FMEN) low and P14 (FMBS2) set as an input, 
any data from the PC will be received in roughly 
TTL format at the FM pin of the RPB. If the BS2 
needs to send serial commands to the RPB, it 
simply sets P15 (FMEN) high, which effectively 
removes Q1 from the circuit. With P15 (FMBS2) 
set high, commands can be sent to the RPB via 
P14 (FMBS2) in standard TTL format. While the 
description may seem somewhat complicated, 
this method of line sharing and format convert- 
ing is quite simple and works well. 

A similar technique of line sharing is used to 
send data from the RPB to the G12032 LCD. 
Again, the G12032 LCD requires data in an 
inverted format. In other words, OVdc is regarded 
as a logic high. Since the RPB handles data in a 
non-inverted format, Q2 is used to invert the data 
headed to the G12032 LCD. At some points in 
the BS2 program, the BS2 will require informa- 
tion from the RPB on the “To Master” (TM) line. 
At these times, you do not want that information 
to be passed to G12032 LCD. To remove the 
G12032 LCD from the communication path, the 
BS2 must set the P13 (TMEN) high. This effec- 
tively removes Q2 from the circuit. If the BS2 
needs to send data to the G12032, it can send 
data via P12 (TMBS2) as long as the RPB is not 
attempting to send data. If the RPB is not send- 
ing data its TM pin is configured as an input, and 
pulled high with a resistor. This allows the TM 
line to be shared. 

LEDs D2 and D3 could be omitted from the 
interface circuit. I’ve found that visual indicators 
of program flow can be extremely helpful for 
troubleshooting electronic designs. Whenever 
possible, and particularly with prototypes, | try to 
include some form of visual indicator. These indi- 
cators can be removed upon completion of the 
design to limit component count and slightly 
reduce manufacturing costs. 


Table 1 helps to show the state that each 


The RPB Table 1 Communication Direction Truth Table 
needs to share 
its “From |PC to RAMPack B low 
Master” (FM) | BS2 to RAMPack B high 
line with the | RAMPack B to BS2 high 
BS2, and the | RAMPack B to Gi2032 _high 
serial data | gS2 to G12032 high 


source. In this 


Do You Repair Electronics? 


koi onl 


j 
lh of information 


Repair data for TV, VCR, monitor, audio, camcorder, & more. 


Over 100,000 constantly updated problem/solutions plus... 


® TechsChat live chat room. 
® Private user discussion forums. 
® Automated email list server. 


To access RepairWorld, direct your internet browser to http://(www.repairworld.com 


RepairWorld.com 


Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 
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Write in 66 on Reader Service Card. 


@ UL/FCC number lookup. 
© Hot tips bulletin board. 
@ Manufacturer information. 


* Electrial Testing 


* Fast quotes 


* Through hole or SMT 
* Nickel & Gold Plating 
* Routing or scoring 


* Artwork or CAD data 


output-high 


INC 


9901 W. Pacific Ave. 
Franklin Park, IL 60131 
Phone 847.233.0012 


Fax 847.233.0013 
Modem 847.233.0014 


www.pulsar-inc.com 


Write in 67 on Reader Service Card. 
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RUN mode set for 4 bit maps(screens) 


Figure 4 — Dip Switch Settings 


individual control line should be in to allow data 
to follow the desired path in the communication 
circuit. Additional control lines for the FIFO 
mode in the RPB should also be addressed, and 
are discussed in the code examples. You may 


also review the February 99 Stamp 
Applications article “Storing Data 
With The RAMPack B,” for a more in- 
depth discussion of using the FIFO 
buffer mode in the RPB. 


System Functional 
Description 


With the interface circuitry 
defined, we can now begin to ponder 
the general system functionality. 
From the start, we knew that this 
design would store bit maps received 
from the PC in the RPB. This same 
data was to be transferred to the 
G12032 LCD for display. But some 
user interface needs to be implement- 
ed into the design to allow for ease of use. 

Let's define three modes of operation in this 
design: RUN, RECORD, and STOP. In RUN 
mode, the BS2 will send blocks of data, each 
block representing a graphic screen, to the 


G12032 LCD. RECORD mode will be used when 
data from a PC is to be stored in the RPB. Data 
will be stored as blocks, with each block repre- 
senting a bit map or screen. The STOP mode will 
be used to exit RUN mode and enter RECORD 
mode. 

The BS2 will be interfaced to an eight-switch 
DIP switch. The switch will connect to PO-P7 of 
the BS2 as shown in Figure 1. Switches 7 and 8 
will be used to select between RUN, RECORD, 
and STOP modes, while switches 1-6 will be used 
to select addresses to start recording at, or the 
number of screens to display, depending upon 
which mode switches 7 and 8 are set for. 

Figure 2 displays a functional flow chart that 
the BS2 program is based on. It’s appropriate 
here to describe how the memory is parsed from 
the RPB into the G12032 LCD. Each bit map 
consists of 480 bytes of data. There are three 
additional bytes of data associated with each bit 
map sent to the RPB. This means that for every 
bit map or screen downloaded to the RPB, 483 
bytes will be stored. The additional three data 


Code Listing 1. L_CD_399.BS2 Graphic LGD Code 
‘LCD_399.BS2 — This program is used to contro! a BS2 based 
‘device to record bit to the RAMPack B and then Vrs 
‘them to a Scott Edwards Electronics G12032 Graphics LC 


‘Variables used for RECORD mode 
VAR Word ‘Address to start recording at 
RecordAddress.highbyte 
RecordAddress.lowbyte 
Word ‘Address where recording stopped 
StopAddress.highbyte 
StopAddress.lowbyte 


KeepRecording: 
if IN6 = 0 Then KeepRecording 
HIGH MODE 
HIGH R_W 
HIGH Fad 


‘Stay in FIFO until record ends 
‘Exit FIFO mode 

‘Default to FIFO Read mode 
PAUSE- 


‘Disable outside serial data 
SEROUT. FMBS2, Sieentin ‘Read end of FIFO pointer 
SERIN TMBS2, 84,[ opt gh ,StopLow] 
StopAddr = EC StopAddress,cr 


‘STOP MODE: The stop subroutine checks to see if the RECORD mode 
‘is requested. If it is not desired then this routine returns to 
‘the main menu. 


VAR Word ‘Final display address 


VAR DisplayEnd.highbyte 
DisplayEnd.lowbyte 
Word ‘Start address for current screen 
aioe 


StopMode: 
if NOT IN6 = 0 Then NoRecordMode 
GOSUB RecordMode 
NoRecordMode: 
RETU ee * eee eee eee eee eee ee * - 


"RUN MODE: The run subroutine makes use of the DIP switches 1-6 
‘in a manner similar to the RECORD mode. The DIP switches are read 
‘and from this value the number of screens to display is determined. 
‘The bit map data is sent to the G12032 LCD in 480 byte blocks. 
‘When the DisplayEnd variable is equal to the EndBlock variable 

‘then the RUN routine is exited. In between sending screens to the 
‘LCD this routine checks for a STOP Mode by testing switch 8. If 

‘a stop is requested then this routine is exited immediately. 


RunMode: 
DisplayEnd = INL 
DisplayEnd = DisplayEnd&$003F 
DisplayEnd = DisplayEnd + 1 
pin tr phys DisplayEnd * 483 


‘End address for current screen 
ndLow VAR Block hd. lowbyte 
'G12032 Graphic LCD constants 
CirLCD CON 12 
BLiteOn CON 14 


‘Clear LCD command 
‘Turn on backlight LCD command 


‘FM enable 

‘FM on BS2 

'TM enable 

‘TM on BS2 

"RPB read/write pin 

'RPB FIFO mode select pin 


POPE EEEE EEA EE ERA A REL ETAT REET EERE RE HERE R RAR THERE R RRR R REE 


Initialize: . : 
PAUSE 


‘Read DIP switch 

‘zero all but switches 1-6 

‘# screens = switch value + 1 
‘Final address = # screens * 483 


‘Enable serial data to LCD 


‘Allow time for data to get to LCD 
‘Test for STOP mode 


‘Allow time for power up 
‘Normal operation mode 
‘Default to Read mode 00 
‘Disable outside serial data If IN7 = 1 Then ContinueFrame 
‘Disable serial data to LCD RETURN 
ContinueFrame: 
SEROUT TMBS2,84,[CirLCD,BLiteOn] 
SEROUT TMBS2,84,[$1B,"DG"] ‘Send commands to G12032 LCD 
INPUT TMBS2 
PAUSE 250 
BlockEnd = BlockStart + 483 ‘Find end of bock address 
Papo = BlockStart + 3 ‘Bypass stored command bytes 


SERO 
FMBS2, We iIS5S. $02, abel ,StartLow,EndH Unda ,EndLow] 
tart te start address 
i ‘BlockStart = DisplayEnd then DiepteyDone 
GOTO FrameDelay 
DisplayDone: . 
PAUSE 550 ‘Allow time for data to get to LCD 
HIGH TMEN ‘Disable serial data to LCD 
RETURN 


PEER EE EEE E REET EERE RETREAT EEA E REET EERE HER RR ERE RHEE 


1000 
MODE 
R_W 
FMEN 
TMEN 
100 


MainP: er 
"RECORD MODE: The record subroutine records data from the serial 
‘input device in the RAMPack B. The DIP switch settings for switches 
‘1-6 determine where the recording starts at in RAM. While in 
‘record mode the RAMPack B is placed in FIFO mode. This causes all 
‘data sent in 8N1 9600 baud format to be stored sequentially in RAM. 
‘Mutiple screens can be stored in RAM with the software for storing 
‘bit maps at the “www.seetron.com" downloads website. 
‘statements are used to indicate the start location of the recording 
‘and the final location recorded to. 


RecordMode: 

RecordAddress = INL ‘Find start address from DIP switch 
RecordAddress = RecordAddress&%00111111 
RecordAddress = RecordAddress * 483 

*StartAddr = =", DEC RecordAddress,cr 

"recording" ,c 
SEROUT FMBS2, 84, ($55, $05,RecHigh,RecLow] 
UT FMBS2 


‘Enable outside serial data 
‘Place FIFO in write mode 
‘Place RPB in FIFO mode goto 


sala << 
f NOT IN7 = :. — NoStopMode ‘Test for STOP mode 
GOSUB S 
anion 


‘Run display 


LOW MODE MainProgram 
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Look Ma, 
No BASIC Stamp* 


PicBasic Compiler - $99.95 

Put BASIC Stamp I programs right 

into a PIC microcontroller - no BS} 

module necessary! The programs 

run faster and can be longer. You 

also get more variables and extra instructions. For 
mid-range PIC 12C67x, 16C55x, 6xx, 7xx, 8x, 9Xx. 


PicBasic Pro Compiler - $249.95 


PicBasic Pro is BASIC Stamp I compatible, and 
like the standard compiler above, elminates the 
need for a BS2 module. Pro adds built-in LCD 
support, interrupts in BASIC, arrays, program 
size to 8K, real If. Then..Else and I/O to any 
PIC pin. For mid-range PIC 12C67x, 16C55x, 
6xx, 7XX, BX, IXx 


*BASIC Stamp is a trademark of Parallax Inc 


EPIC Plus PIC Programmer - $59.95 


Programs PIC12C50x, 67x, 

16C55x, 6xx, 7xx, 8x, 9xx 

Optional ZIF adapters for 

DIP, SOIC, MQFP, PLCC 

Runs off two 9-volt batts 
or optional AC adapter, Includes programming 
software and assembler 


PICProto 
Prototyping Boards 
Get it wired quicker! High- 
quality blank prototyping 
boards for PlCmicros. 
Holds 5V reg, caps, osc, 
DB9-25, large proto area. f x, 
$8.95 - $17.95 ee 


microngineering Labs, Sue 
Box 7532 Colorado Springs CO 80933 
(719) 520-5323 (719) 520-1867 fax 


(----) http:/Awww.melabs.com os 
email: info@melabs.com Z| 


Write in 68 on Reader Service Card. 


The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 


http://www.therfc.com/ 


Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 
N Connectors for 9913/Flexi4XL/9096 


UG-21B/9913.....$6.00 Pins Only , 
UG-21D/9913.....$4.00 Extra Gasket... .75 


Amphenol 83-1SP-1050 PL-259 F 
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 


MIL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ili Jacket 

Lo eee Pe LR & .80/ft or $76.00/1 00% 


Also New: 9092, RG8X with Type II Jacket 


Call for Specials of the Month 
Full Line of Audio Connectors for Icom, 


8 Pin Mike Male Panel........ 
13 Pin DIN for Kenwood 

8 Pin DIN for Icom 

8 Pin DIN for Kenwood 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 
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STAMP APPLICATIONS 


bytes, consisting of ESC, “D,” and “G,” 
are generated by the software that Scott 
Edwards Electronics provides to send bit 
maps to the G12032 LCD. They represent 
a command required to download a 480- 
byte bit map to the G12032 LCD. Also 
specific to this command is a 200ms 
pause period that should occur between 
sending ESC “DG” command and the 
sending of the 480 bytes of bit map data. 
With the RPB, we will be using the Block 
Read command, as well as implementing 
FIFO Write operations. 

It’s not possible to have the RPB 
pause during a Block Read. For that rea- 
son, the RPB can not implement the com- 
mand required by the G12032 LCD appro- 
priately. So, here we are faced with a prob- 
lem. If the RPB can not send the appro- 
priate command, how can it be imple- 
mented? And luckily the solution is readi- 
ly available. The RPB TM pin is a “pseudo 
open-collector” configuration. By this, | 
mean that when it is not transmitting a 
digital low (OVdc), it is configured as an input and 
pulled high by a 1K ohm resistor. For this reason, the 
BS2 P12 (TMBS2) can act as an input to receive data 
from the RPB, and as an output to send data to the 
G12032 LCD. 

The solution to our problem is realizable due to the 
“pseudo open-collector” TM pin and the interface cir- 
cuitry utilized in this design. While in the RUN mode, the 
BS2 sends the ESC “DG” command prior to each bit 
map screen being sent by the RPB. These command 
bytes are sent via P12 (TMBS2) of the BS2. After a 
250ms pause, the RPB Block Read command is 
requested by the BS2. The RPB then sends the 480 data 
bytes for each bit map stored to the G12032 LCD. A 
simple algorithm prevents the ESC “DG” that is stored 
in the RPB from being re-sent to the G12032 LCD dur- 
ing each Block Read. 

The only serious concern here is that the RPB can 
not be sending data to the BS2 or G12032 LCD while 
the BS2 is sending data to the G12032 LCD. By adding 
delays of appropriate length to the BS2 software, this 
can be assured. 

A little discus- 
sion of the RPB 
Block Read com- 
mand and FIFO 
mode may _ shed 
some light on how 
this whole design is 
implemented. When 
RECORD mode is 
entered, the BS2 
places the RPB in 
FIFO Write mode. In 
this mode, all serial 
data received is 
stored sequentially in 
RAM. Bit maps are 
sent as a three-byte 
command, ESC 
“DG,” followed by 
the 480-byte bit map 
image. How these bit 
maps are generated 
is discussed in the 
next section. Suffice 
it to say that for 
every bit map down- 


ceramic capacitor 
electrolytic capacitor 
5.6V zener diode 
red LED 

red LED 

green LED 

yellow LED 

BS2 program port 
+5V posts 

RPB socket 
DB9-Female 

top entry 0.1” female 
NPN transistor 
NPN transistor 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 
resistor 1/8W 5% 


“ pppreepraene 


or sereen of the LCD. 


Downloading Bit Maps to the RPB 


There are several steps to take prior to downloading 
a bit map from your PC to the RPB. For this implemen- 
tation, we'll use Microsoft Paint. The first thing you'll 
want to do is set the parameters of the program to the 
dimensions of the G12032 LCD. In Microsoft Paint, 
under the Image pull-down menu, select Attributes. 
Select pixels (or pels) from the units selection. Then 
select black and white from the colors selection. When 
this is done, you can set the width of your bit map to 
120, and the height to 32. | actually used clip art and 
sized it in another graphics program. This was then 
pasted into Paint for touching up. Figure 3 shows two 
examples of the kind of graphics that can be designed. 
These graphics took less than five minutes to complete 
and very few BS2 resources to display. 

One last step is required to store the bit maps in the 
RPB. You should download the file “dragdropbmp.zip” 


Figure 5 — BOM for Graphic LCD Interface Design 


Part 

0.01uF 

47uF @35V 
1N4734 
P363-ND 
P363-ND 
P364-ND 
P365-ND 
WM4202-ND 
WM4200-ND 
WM3004-ND 
A2100-ND 
WM3206-ND 
2N3904 
2N3904 
4.7K ohm 
1.0K ohm 
1.0K ohm 
4.7K ohm 
4.7K ohm 
1.0K ohm 
1.0K ohm 
1.0K ohm 
1.0K ohm 
1/9 of Q9103-ND 


Lite-On/Vishay 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Waldom 
Waldom 
Waldom 
Waldom 
Waldom 
National 
National 
Yageo 
Yageo 
Yageo 
Yageo 
Yageo 
Yageo 
Yageo 
Yageo 
Yageo 
Panasonic 


loaded to the RPB, 
483 bytes of data will 
be stored. With a 
Block Read com- 
mand, you can 
request a block of 
data to be returned 
from the RPB. In our 
case, we are always 
requesting blocks 
that are 480 bytes in 
length. Each block 
represents a bit map 


1/9 of 10K SIP resistor 
1/9 of 10K SIP resistor 
1/9 of 10K SIP resistor 
1/9 of 10K SIP resistor 
1/9 of 10K SIP resistor 
1/9-of 10K SIP resistor 
1/9 of 10K SIP resistor 
1/9 of 10K SIP resistor 
BASIC Stamp 2 

RPB connect to J3 

8 switch DIP switch 

8K NVRAM (optional 
Graphic LCD module 


1/9 of Q9103-ND 
1/9 of Q9103-ND 
1/9 of Q9103-ND 
1/9 of Q9103-ND 
1/9 of Q9103-ND 
1/9 of Q9103-ND 
1/9 of Q9103-ND 
BASIC Stamp 2 
RAMPack B 
CT1948MST-ND 
DS1225 

G12032 


Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Parallax 
Solutions Cubed 
CTs 

Dallas Semi. 
Scott Ed. Elec. 


Scott Ed. Elec. 


STAMP APPLICATIONS 


For more information on the 
BASIC Stamp, contact: 


Parallax, Inc. 

3805 Atherton Road, #102 
Rocklin, CA 95765 
phone (916) 624-8333 
http://www.parallaxinc.com 


For G12032 Graphic LCD 
Scott Edwards 
Electronics, Inc. 


2700 E. Fry Blvd. Suite A4 
Sierra Vista, AZ 85635 
phone 520-459-4802 
fax 520-459-0623 
www.seetron.com info@seetron.com 


Solutions Cubed 
Lon Glazner 
3029 Esplanade Suite F 
Chico, CA 95973 
E-Mail: lon@solutions-cubed.com 
Phone: 530-891-8045 
Fax: 530-891-1643 


from “www.seetron.com” in the downloads direc- 
tory. After unzipping this file set, you will find 
executable files named “Bmp2com1.exe” 
through “Bmp2com4.exe.” Simply drag the file 
that relates to the communication port you use 
for serial data transfer onto your desktop. For 
instance, | use communication port 2 for testing 
so | moved “Bmp2com2.exe” onto my desktop. 
This creates a shortcut to the file that you just 
moved. 

At this point, you can place the system into 
RECORD mode. To do this, first place the system 


BEA 
DISTRIBUTOR FOR 


in STOP mode by setting switch 8 in the “on” 
position (OVdc should be present at P7). Next, 
set switches 1-6 to the screen location that you 
want to record to. For simplicity, let’s set ours to 
address zero. Next select RECORD mode by 
placing switch 7 into the “on” position (OVdc 
should be present at P6). The RPB should now be 
in FIFO mode, and will be recording data. 

See Figure 4 for DIP switch settings. If you 
use the schematic in Figure 1, the STOP mode is 
indicated by a lit yellow LED. The RECORD 
mode is indicated by both the yellow and green 
LEDs being lit. 

To use the “Bmp2com*.exe” program, sim- 
ply select your bit map from Windows Explorer 
and drag it onto the shortcut that you just creat- 
ed. A DOS window will open and tell you if the 
file was transferred correctly. When asked if you 
would like to save this image to EEPROM, answer 
no. Then close the DOS window. If the system is 
left in RECORD mode, you may continue to load 
bit maps by repeating the previous steps. Each 
bit map will be stored one after another in RAM 
by the RPB. 

To enter RUN mode, place the system back 
into STOP mode and select the number of 
screens you want to display with DIP switches 1 
through 6. Finally, exit STOP mode and the sys- 
tem should begin cycling through the graphics 
that are stored in the RPB. 

When selecting either the screen location to 
record at, or the number of screens to display, 
DIP switches 1 through 6 should be read in bina- 
ry format and one should be added to the result. 
DIP switch 1 is the least significant bit. For 
instance, Figure 4 depicts RUN mode with the 
DIP switch settings for switches 1 through 6 at 
‘00001 1'binary. This results in screens 1, 2, 3, 
and 4 being displayed. 


In Closing 


This design example is just one method of 
interfacing to the G12032 LCD. Because the 
G12032 LCD has on-board EEPROM, the use of 
the RPB as a serial data buffer may be overkill. 
Then again, if you want to do some limited dis- 
play animation, or have a requirement for more 
than eight screens in your graphic display, you 


may want to take a closer look at this design. 
Furthermore, this design can be a road map to 
building all sorts of useful serial data buffers. 
Storing Global Positioning System (GPS) data, or 
receiving long serial data strings, can be easily 
accomplished with a BS2 and an RPB. The RPB 
comes with static RAM, so in some designs you 
might consider replacing the static RAM with 
non-volatile RAM. A non-volatile RAM part is list- 
ed as U4 in the bill of materials (BOM) for your 
reference. 

All told, this design utilized only 10 bytes of 
RAM in the BS2, and six I/O lines to interface to 
the G12032 LCD and the RPB. Additional I/O 
lines were used to interface to a DIP switch, but 
these could be omitted based on other design 
requirements. There was also a minimal use of 
program space required to implement this 
design. All of these factors make room for modi- 
fications that could be useful in applications 
other than the one presented here. 

There are plenty of real-world applications 
for this kind of system. Imagine a restaurant with 
a graphic LCD on every table. The display could 
cycle through meal specials, show the soup-of- 
the-day, and even advertise other local establish- 
ments. With a little more design work, the owner 
could update all of the table top displays through 
a single PC, on a weekly basis. 

For your average BASIC Stamp guru, a pret- 
ty cool data logger and serial printer interface 
could be hammered out of this design. Well, after 
all is said and done, | hope some of you 
Stampers found at least a little something new 
here. 

A Gerber file for PCB generation will be locat- 
ed at “www.solutions-cubed.com” in the 
RAMPack B section of the website. This might be 
useful to any of you out there who might want to 
build this graphic LCD bit map recorder. NV 


ZL: Glazner is a partner and engi- 
neer at Solutions Cubed. Solutions 
Cubed is an innovative group of design 
engineers who specialize in embedded 
control design. They also produce a line 
of BASIC Stamp compatible products 
called Miniature Engineering Modules. 
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SHOOTS A HIGH VELOCITY PROJECTILE 


Uses New Technology to Generate High Baers 
Pressure Without Chemical Reactions ‘ 
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OSCILLOSCOPES 

HP 54501A 100 MHz 4-ch. Digitizing .... 
Oscilloscope, 1 MHz single shot 

TEK 2236 100 MHZ 2-ch. OSCIOSCOPE, o...oe.csecsevsveseessveraneneprensnncnecances $900.00 
w/voltmeter & counter-timer 

TEK 2247A 100 MHz 4-Ch. OSCHOSCODG, oo... cecseccesessecsecnenessesseees 
w/voltmeter & counter-timer 

TEK 2465 300 MHz 4-channel sat eect vn 

TEK 7104 1 GHz Oscilloscope, .. ema 
with 7A29, 7A29-04, 7B10, 7815 


TEK 7844 400 MHz Dual Bear Oscilloscope .op.......oe:soscssecsneesenersreeeee $900.00 
with 7A24,7A26,7B80,7B85 

TEK 7854 400 MHz Wavelorm Processing ................cecseceeseeseeereee $1,500.00 
Scope,w/7A24,7A26,7B80,7887 

TEK 7904 500 MHz OSCIHOSCOPE, oo... ecsscsecssscssesnesessneessnnesnessuenvensnces $900.00 
with 7A24, 7A26, 7B80, 7B85 

TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series ............. $375.00 

TEK TAS475 100 MHz 4-channel Oscilloscope ...-eecuseesvsssemersnnvee $1,200.00 

PROBES 


HP 1122A Probe Power Supply ........--.-ccesccecseseveessvessrenesseecernnverssnveees $150.00 

TEK 1101A Accessory Power Supply, for FET probes x 

TEK P6046 100 MHz Differential Probe ... 

TEK P6150 9 GHz 10X/ 3 GHz 1X........... 
50 Ohm Probe, SMA(m) output 

TEK P6201 900 MHz 1X/10X/100X FET Probe... 

TEK P6202A 500 MHz 10X FET Probe ............... 

TEK P6203 1 GHz 10X Active Probe, for 11000 series ... 

TEK P6701-opt.02 O/E Converter, .. jeorteelaschccork 
450-1050 nm/0-1 mW: DC-700 MHz, ‘ST conn. 


TEK SG503 Level Generator, 250 kHz-250 MHz, TM500 series ........ $600.00 

CALIBRATION 

HP 33108 5 MHz Function Generator, .............-cossersssersssepsaressneenseensees $325.00 
monocycle & var.phase trigger 


FUNCTION 

HP 3312A 13 MHz Function Generator 
HP 3325A 21 MHz Synthesized Function Generator, HPIB 
HP 3325A-002 21 MHz Function Generator, 


high voltage output option 
HP 8165A-002,003 Prog. Signal SOUFC, <cssccscssevssnesnsscnsoneense $1,750.00 
1 mHz-50 MHz, log sweep, rear out 


20 MS/s,12 bits,SOppm synthesis <1MHz 

TEK AWG5105-opt.02 Arbitrary Waveform .............-.-sssssessesenersenne $1,250.00 
Generator, dual channel option 

TEK DD501 Digital Delay & Burst Ger, ..ccsssssccssssescsessnseeseernnnnvenssne 
for function & pulse gen's 

TEK FG501 1 MHz Function Generator, TMSO0 series .. 


Delay Generator, 0-100 mS, 1 nS res..5 Hz-5 MHz 
Generator 


HP 8007B 100 MHz Pulse 


HP 8015A-002 50 MHz Dual Output Pulse 
Generator, gated burst option 
HP 8080A/81 A/B3A/84A 300 MHz Word Generator .. 
HP 8080A/91A/92A/93A 1 GHz Single ... ae 
Channel Pulse Generator 
HP 8082A 250 MHz Dual Output Pulse Generator . 
HP 8110A/ 2x 81103A 150 MHz Dual 
Pulse Generator, HPIB 
HP 8115A 50 MHz Dual Channel! Pulse Generator, HPIB ... 


Tr<1nS, TM500 series 
80 V peak, TM500 series 
TEK PG508 50 MHz Pulse Generator, TM500 series 
WAVETEK 191 20 MHz Pulse / Function Generator .. 
WAVETEK 802 50 MHz Pulse Generator ............... 


$500.00 
VOLTAGE & CURRENT : 


VOLTMETERS 
FLUKE 845AR High Impedance Voltmeter / Null Detector .. 
HP 3456A 6-1/2 Digit Voltmeter, HPIB ............ 

HP 3478A 5-1/2 digit Multimeter, HPIB ... 
KEITHLEY 181 6-1/2 digit Nanovoitmeter, 

10 nV sensitivity, GPIB 

SOLARTRON 7081 8-1/2 digit Voltmeter 
TEK DMS5010 4-1/2 digit Multimeter, TM5000 series plug-in ... 
TEK DMS501A 4-1/2 digit Multimeter, TM500 series plug-in 


CALIBRATION 

FLUKE 510A AC Reference Standard, 10 VAMS, 0-10 mA... 

FLUKE 515A Portable Calibrator, ........ zs 
DC/AC/Ohms, line & battery power 
DC-5 kHz, 0-20A 

FLUKE 731B DC Reference Standard ................ 

VALHALLA 2703 AC Volt.Std.,0-120V/10 
Hz-100 kHz;120-1200V/10 Hz-1 kHz 


WE BUY AND SELL 


‘Inquiries 303-438-9662 


¢ Fax 303-438-9685 


Orders only 800-538-1493 


530 Compton St., 


VOLTAGE SOURCES 

HP 6115A Precision Dual Range ... sasansereestenbeatbinessantegenosseists 
Power Supply, 50V 0.8A / {00V 0.4A_ 

KEITHLEY 228 Programmable Voltage/Current Source ...........0...0. $2,500.00 


CURRENT METERS & SOURCES 
HP 41408 Picoammeter / DC Voltage ... 
Source, without test fixture 
HP 6177C DC Current Source, to 50 V, 500 mA .... 
HP 6181C DC Current Source, to 100 V, 250 mA .. 
HP 61868 DC Current Source, to 300 V, 100 mA 
HP 6186C DC Current Source, to 300 V, 100 mA .. 
KEITHLEY 225 Current Source, 2... cesecsseeceseeeen 
0.1 uA-100 mA, 10-100 V compliance 
KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance ... 
KEITHLEY 261 Picoampere Source .. 
TEK A6303 AC/DC Current Probe, 500 Amps peak .. 
TEK AM503/A6302/TM501 AC/DC Current Probe ¢ System 
TEK CT-5 -opt.05 High Current Transformer .. 
for P6021/A6302, to 1000A 
TEK P6022 AC Current Probe witermimation, ..............0-.scesseecesnesreens $275,00 
935 Hz-120 MHz, 6 A pk 


| IMPEDANCE & COMPONENT TEST | 


L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 UH .....ccosooeseossse 


BOONTON 728D 1 MHz Capacitance Meter, 3-1/2 digit display $850.00 
GR 1689-M 5 digit LCR Meter, 12 Hz-100 kHz $1,900.00 


HP 4262A-101 3-1/2 digit LCR Meter, 2.......cc..c... ... $1,750.00 
120 Hz/ 1 kHz/ 10 kHz test, HPIB 

STANDARDS 

E.S.1, SR1010 Resistance Transter Standards, o.........se-seccsssecesneens $550.00 
1 Ohm-100 K/step 


Transfer Standard, 1 Megohm/step 

GR 1404-A 1000 pF Reference Standard ees 

GR 1406 Standard Air Capacitors. ... ais 
GR900 Connector, 0.1% acc. 

GR 1432-U 4-Decade Resistor, .........--scvecsssssssessueeneeseennsaeesvatenensenes $100.00 
0-111.10 Ohms, 0.01 Ohm resolution 


GR 1433-G 7-Decade Resistor, 0-1.191, ..-....-cceccessceiscesssersseseaneceneenvee $27 9000 
110 Megohms, 0.1 Ohm res. 

GR 1433-J 4-Decade Resistor, ........ ofieiesdenshanbekchedases tilosssSek ronsbecs cares $150.00 
0-11,110 Ohms, 1 Ohm resolution 

GR 1433-K 4-Decade Resistor, ......0....ccccssseeessvssesnenesnucecnnessenneestucectne $150.00 


0-1,110 Ohms, 0.1 Ohm resolution 

GR 1433-L 4-Decade Resistor, 
0-111,100 Ohms, 10 Ohms resolution 

GR 1433-N 5-Decade Resist0r, .........-ccccecserererree 
0-11,111 Ohms, 0.1 Ohm resolution 

GR 1433-X 6-Decade Resistor, ..............ccsessrsseersesesserecesnensennerensestens 
to 111,111.0 Ohms, 0.1 Ohm res. 

GR 1482-series Standard Inductors 

VALHALLA 2724A Programmable Resistance ............... 
Standard, 0-11 Gigaohms, GPIB 

HI & LO RESISTANCE 

HP 4328A Milliohmeter .... 


CURVE TRACERS 
TEK 577D2/177 Curve Tracer, with standard test fixture ......0.rres $1,850.00 
T.D.R. 


TEK 1502-opt.04 Time Domain Reflectometer, .........csseecsssessnveeeee $1,400.00 
0-2,000 feet, chart recorder 

TEK 1503-opt.04 Time Domain Reflectometer, ..........-.o.--.-0:--+-. $1,400.00 
0-50,000 feet, chart recorder 


POWERSUPPLIES _i| 


SINGLE OUTPUT 
HP 6002A-001 0-60 V/ 0-10 A/ 200 Watts Rot Pe EDT IIE 
max. Autoranging g Power 


ipply, 
0-20 V 0-1.5 A/ 0-40 V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply .. 
HP 6256B 0-10 V 0-20 A CV/CC Power Supply . 
HP 6260B-027 0-10 V 0-100 A CVICC ..... essen 


Power Supply; 208 VAC line 
HP 6261B-027 0-20 V 0-50 A CVICC .....ccccsssssssssessvesssvseeeeesseereerseercene $7500 
Power Supply; 208 VAC line 
HP 6263B 0-20 V 0-10 A CV/CC Power Supply . ... $400.00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply... . 


HP 6267B 0-40 V 0-10 A CV/CC Power Supply . 

HP 62698-028 0-40 V 0-50 A CV/CC 
Power ; 230 VAC line 

HP 6271B 0-60 V 0-3 A CV/CC Power Supply... 

HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply .. 

HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply 


HP 6299A 0-100 V 0-750 mA CV/CC Power Supply .. . $200.00 
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ... . $125.00 
HP 6434B 0-40 V 0-25 A CV/CC Power Supply . . $800.00 
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply ... : 

KEPCO ABC-1500M 0-1500 V 10 mA CV/CL Power Supply . . $125.00 
ee pean apap dds ia . 00 


KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ... 

LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power 

SORENSEN DCR 20-258 0-20 V 0-25 A CV/CC Power Supply 

SORENSON DCR 600-0. 758. ....----cccossecerssssecoesseeserssnesepecsesncecnssrenteeses $600.00 
0-600 V 0-750 mA CV/CC Power Supply 


Unit *C, Broomfield, Colorado 80020 


SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply ... 

SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply . $600.00 

TEK PS501-1 Power Supply, 0-20 V, ....vuscsersesrssnceveenseconsneseveresnnstnersees $175.00 
2 mV res., 400 mA, TMS00 series 


MULTIPLE OUTPUT 
HP 6205C Dual Output Supply, ......-..-c-rsresesesesvervesnssseseanesererencersnserenser 
0-40 V 300 mA or 0-20 V 600 mA 
HP 6227B Dual 0-25 V 0-2 A CV/CC Power Supply 
HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply ....... 
HP 6236B Triple Output Supply, to +/-20V OSA&O6V25A. 
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ... 
HP 6255A Dual 0-40 V 0-1.5 A CV/CC Power Supply 
LAMBDA LPD-422-FM Dual 0-40 V 0-1 A CV/CC Pow 
LAMBDA LPT-7202-FM bi at an get Power sarees 
TEK PS5010 Programmable Triple .. a6 
Power ,, TM5000 series 
TEK PSS03A Dual Power Supply, TM500 S@ri@S ..0.........ssccsecceerssnnnsnens 


MISCELLANEOUS 
ACME PS2L-500 Programmable LOad, .......-....-scoeco-ssnsserneerectnsearenene 
0-75 V / 0-75 A/ 500 Watts max. 
ELGAR 1751B/461 AC Power Source, ........:.-rcversrrevrssnesenressrenseneee 
0-135 VAC, 1750 Watts, fixed freq.osc. 
HP 59501B HPIB Isolated DAC/Power Supply Per einedi Letetesties 
HP bron ethos pony ei case +/-20V2A... 
Op Amp/Power Supply, to20V. 20 A. 
KEPCO BOP 36-5M Bipolar Op Amp/Power Supply, to 36 V5 A 
KEPCO BOP 50-2M Bipolar Op Amp/Power Supply, to 50 V 2 A......... 
TRANSISTOR DEVICES DAL~50-15-100 .......-secssesssssssessssnspanessnsenees $200.00 
Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 


UNIVERSAL COUNTERS 

HP 5315A-001 100 MHz/100 NS Universal .........--.--:cesscsssescoesssrneneoseee 
Counter, TCXO reference option 

HP 5315A-002,003 100 MHz/100 nS Univ. ..... 
Counter; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MH2/100 9S UNiiv. «.......:.:s-sreveseorrerscnrersnsesvenererseese 
Counter, 1 GHz C-channel option 

HP 53158 100 MHz/ 100 nS Universal Counter 

HP 5316A 100 MHz/100 nS Universal Counter, HPIB 

HP 5316A-001,003 100 MHz/ 100 nS 
Univ. Counter, HPIB, TCXO, 1 GHz C-ch. 

HP 5316B 100 MHz/ 100 nS Universal Counter, HPIB ................000 

HP 5334B-010,060 100 MHz Universal Counter, HPIB, OCXO . 

HP 5335A 200 MHz Universal / Statistical Counter ..... 

HP 5364A Microwave Mixer / Detector, .......-..-.versseee 
for modulation domain an. 

HP 5371A 500 MHz Frequency & Time Interval Analyzer ........... 

PHILIPS PM6666 120 MHz/ 100 nS Universal Counter, GPIB .. 


100 MHz/100nS Counter/Timer, TM5000 series 
TEK DCS5009 Programmable 135 MHz .. 
Univ. Counter/Timer, TM5000 series 
TEK DC5010 350 MHz / 3,125 nS Universal ..... 
Counter, TM5000 series 
TEK DCS503A 125 MHz/100 nS Universal Counter, TM500 series ...... 
TEK DC509 135 MHz/ 10 nS Universal Counter, TMS00 series ......... .00 


FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB .... 
FLUKE 7220A-010, 131,351 1.3 GHz Counter, ... 

battery power, OCXO, and res. mult. 
HP 5340A 18 GHz Frequency Counter .. 
HP 5343A-001 26.5 GHz Frequency ..... 


26.5 GHz CW/Pulse Frequency Counter _ 
TEK DPS501 1.3 GHz Prescaler, divide by 16, TM500 series............... $225.00 
STANDARDS 
HP 1058 Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, battery power ie 
HP 5061A Cesium 
Standard, 0.1/1. 0/5.0/10.0 MHz outputs 
HP 5065A-002 Rubidium 
Standard, 0.1/1.0/5.0/10.0 MHz out 
HP 5087A Distribution Amplifier, 12 outputs at 1 MHz .. 
HP 5087A-opt.032 Distribution Amplifier, ...........cos0»s-0r 
12 outputs at 5 MHz 
HP 5087A-opt.033 Distribution Amplifier; .............crssereressmeenanerenee 
12 outputs at 10 MHz 


AUDIO & BASEBAND 


SPECTRUM ANALYZERS 

HP 3586C Selective Level Meter, ........<c0--svecsessevessuereversereesennveesnereaee $1,500.00 
50 Hz-32.5 MHz, 50 & 75 ohms 

TEK 7L5/L3/R7603 Spectrum Analyzer, 
20 Hz-5 MHz, 10 Hz min. res.,w/trame 


DISTORTION ANALYZERS 
HP 339A Distortion Analyzer, built-in low distortion ose. . 
HP 8903A-001 Audio AnallyZer, .........0<cssressssesonssnennssenenven 
20 Hz-100 kHz; rear panel input 
HP 8903B-001,013,051 Audio AnalyZer, .......0ccrsccssseese 
20 Hz-100 kHz; C-message, CCITT 
TEK DA4084 Programmable Distortion Analyzer ..... 
RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, ..........0.0.-s-bssersrssnssnsevesvesnnesvesnnenes 
180 uV-700 V, 10 Hz-20 MHz 
FLUKE 8922A True RMS Voltmeter, .......0cssssrssrssseeeneesoeesoververeverssenseers 
180 uV-700 V, 2 Hz-11 MHz 
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90 DAY WARRANTY PARTS AND LABOR 1° 
TEST EQUIPMENT WANTED CALL OR FAX LIST ¢ 


10 DAY INSPECTION 
OPEN ACCOUNTS 


OSCILLATORS 

4 Hz-2 MHz, 5 VAMS max. 
HP 3336C Synthesizer / Level Generator, 10 Hz-21 MHz .. 
Llp nap h de -remaean ep 10 Hz-163.8 kHz .. 


5 Hz-500 kHz, 70 dB step atten. TMS500 
MISCELLANEOUS 
HP 3575A-003 Gain/Phase Meter, 1 Hz-13 MHz, dual display ... 
HP 461A Amplifier, 20/40 dB, 1 KHz-150 MHz, 0.5 V/50 Ohms 
KROHN-HITE 3103 High/Low Pass Filter, .. ebemerhe 

10 Hz-3 MHz, 24 dB/octave 

20 Hz-2 MHz, 24 dB/octave 
KROHN-HITE 3342R Dual HP/LP Filter, 0... 

0,001 Hz-99.9 kHz, 48 dB/octave 

0.02 Hz-20 kHz, 6/12/18/24 dB/oct. 
KROHN-HITE DCA-10R 10 Watt Amplifier, ....... 

20 dB gain, DC-1 MHz, 600-1000 Ohms 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz....... $900.00 
TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series ........ $475.00 


RF & MICROWAVE | 


SPECTRUM ANALYZERS 
HP 11517A/1BA/19A/20A Mixer Set, ..... .. $600.00 
12.4-40.0 GHz, for HP 8555A/B569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz .. $1,100.00 
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz . $1,100.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz .... A400. 
HP 11970U WR19 Harmonic Mixer, 40-60 GHz $1,400.00 
Display, benchy/rack mount contig. 
10 MHz-22 GHz, 100 Hz min. res. 
HP 85688 Spectrum Analyzer, a .ccec-ececossessesceseneeneveesbenerveens $8,500.00 


Analyzer, 
100 Hz-1.5 GHz, 10 Hz min. res. 


TEK TR502 Tracking Generator, 0.1- 1800 MHz, for 7L13/7L46 ......... $950.00 
TEK WM782V WA15 Harmonic Mixer, 50-75 GHz ... seen $1,500.00 
NETWORK ANALYZERS 

HP 11650A Network Kit, APC7 _. cate 00 
HP 35676A Reflection/Transmission Test Kit, 5 Hz-200 MHz... $1,000.00 
HP 4195A Network / Spectrum Analyzer, 10 Hz-500 MHz............ $15, 

HP 8405A Vector Voltmeter, 1-1000 MHz .. “ 

HP 85020A Directional Bridge, 10-4300 MHz, Nif) test port ... $650.00 
HP 85021A Directional Bridge, 0.01-18 GHz, APC7 test port ......... $1,000.00 


HP 85021C Directional Bridge, 0.01-18 GHz, Nif) test port . 
HP 85025C Detector Adapter, for HP 8757 series ... 
HP 85027A Directional Bridge, 

APC7 test port, 10 MHz-18 GHz 


.. $1,500.00 
Test Set, 300 kH2-3 GHz 

HP 8756A Scalar Network Analyzer ... 

HP R85026A WR2B Detector, .. 
26.5-40 GHz, lor HP 8757 series _ 

SIGNAL GENERATORS 

FLUKE 6060A 


Gen., 0.1-1050 MHz, 10 Hz res. ‘GPIB 


$1,200.00 


. $1,900.00 
$1,500.00 


0.1-1050 MHz, 10 Hz res., GPIB 

GIGATRONICS 1018 Synthesized Signal Gen, 0... veeonrennnnnee $4,500.00 
50 MHz-18 GHz, 1 MHz res. 

GIGATRONICS 600/10-18 Synthesized 
Source, 10-18 GHz, 1 MHz res., GPIB 
Source, 6-12 GHz, 1 kHz res., GPIB 

GIGATRONICS 875/50 Levelied Mulliplier, ........-.esrseeseeennersrerere $2,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875/86 Levetiod Mulliplies, ........-..cccssconesverveenesine 
26.5-40.0 & 50.0-75.0 GHz outputs 

GIGATRONICS 900/2-8 Synthesized ... 
Signal/Sweep Gen., 2-8 GHz, 1 MHz res.GPIB 

HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ................ 

HP 3335A Synthesizer / Level Generator, 200 Hz-81 MHz .. 

HP 85100V Frequency Mult. . gilsbtocotvedbtdeasssocta 
10-15 GHz in / 50-75 GHz out >0 dBm 
0.5-512 MHz, AM, FM, Pulse modulation 
0.1-990 MHz, 10 Hz res., srg rel. 

0.1-1040 Mrz, 10 Hz res., HPIB | 


1-2600 MHz, FM / Phase Mod., w/8663SA 
HP 8672A Synthesized Signal Generator, 2-18 GHz . n 
HP 8673C Synthesized Signal Generator, 50 MHz-18.6 GHz... $16,500.00 
HP 8673G-004,008 Synth. CW Signal ... ... $12,500.00 
Generator, 2-26 GHz, >+8 dBm output 
HP 8684B Signal Generator, 5.4-12.5 GHz, AM, WBFM, Pulse ..... $3,600.00 


SWEEP GENERATORS 

HP B350A/B3545A-002 Sweep Oscillator, ooo. oe ocscsssesseeneeee $4,000.00 
§.9-12.4 GHz, 70 dB step attenuator 

HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled ........ $400.00 

HP 8620C Sweep Oscillator Frame \ .00 

HP 662228-002 RF Plug-in, 10-2400 MHz, ................ 
+13 dBm levelled, 70 dB atten. 


HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelied _............ $400.00 
HP 86240C AF Plug-in, 3.6-8.6 GHz, +16 dBm levelled ...... $700.00 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ..... $300.00 
HP 86242D-004,008 RF Plug-in, 5.9-9.0 GHz, +10 dBm levelled ....... $300.00 


HP 862500 AF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ........... 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled . 
HP BE2B0A-HO4 RF PIUgHIA, 0.00.00. 00ccccnsneserserseessienvenonmnnssnnevecenes 
10.0-15.0 GHz, +10 dBm unievelied 
HP 86290A AF Plug-in, 2.0-18.0 GHz, +7 dBm levelled .......... 
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled 
WAVETEK 962 Sweep Generator, .... 
1.0-4.0 GHz, markers, +12 dBm ‘ 
WILTRON 6619A Sweep Generator, .........0:0sccnsssriecsrsssonsvsrsnernrnnsenne 
2-8 GHz, +10 dBm levelled 


POWER METERS 

ANRITSU MA72B Power Sensor. ...... 
-20 to +20 dBm, 0.01-18 GHz 

ANRITSU MP-81B/ML-83A POWe? 0.0... pescseeesnevecsseerveeeveenneneceeee $2,500.00 
Meter, 75-110 GHz (WR10), -20 to +20 dBm 

BOONTON 4200-01A,03/6-4A x2 Dual .. povbogasseastheeh 
Channel Microwatimeter, w/(2) 1 MHz- 7 ‘GHz sensors 

BOONTON 428/41-48 Wisse ae 
Power Meter, with 1 MHz- 12 ‘GHz sensor 

BOONTON 428/46 1-4E Analog ........essccssesescsseessccsusccecesssensssnsnnvesennnnenses $500.00 
Power Meter, with 1 MHz-18 GHz sensor : 

GENERAL MICROWAVE 476/4240A .... 
Power Meter & Sensor, 0.01-18 GHz, 

HP 435B/B481A Power Meter, .........:csessesserssesessevesssestetsveseonieesensneesevees $900.00 
-30 to +20 dBm, 10 MHz-18 GHz 

HP 4356/8482B Power Meter, 010 20............ccccssesssessesssesesrmnnacesvees $1,750.00 
+43 dBm, 100 kHz-4.2 GHz 

HP 4358/8482H Power Meter, -10 10 o......-o..csssssssscsssesessnecssnnnecennnnennne $900.00 
+34 dBm, 100 kHz-4.2 GHz 

HP 436A-002,022/8481A Power Mater, 108F ..........ccccssesveesnensernees $1,250.00 
input & HPIB options, with sensor 

HP 8477A Power Meter Calibrator, for HP 432 series ..... 

HP K486A WR42 Thermistor MOUnt, ...........000s0rsseonseee 
18.0-26.5 GHz, for 432 series 

HP QB486A Power S@NSOF, ...-<..cssssescsveseseeesssessoneessvurssssessbsnennroanenss $1,500.00 
33,0-50.0 GHz, WR22, for 435/6/7/8 

HP R486A WR28 Thermistor MOUNt, 0... ccc. ccesreesesenpesennrnnnennen 
26.5-40 GHz, for 432 series 
26,5-40 GHz, for HP 435/6/7/8 


RF MILLIVOLTMETERS 

BOONTON S92B-0p1.05 RF Millivoltmeter, .........0..-ssemsssnesvrenseosnens 
10 kHz-1.2 GHz, 75 Ohms scale 

RACAL 9303 TAMS Level Meter, ........--..ssecsecerseesssseesnessnsenesesenenseans $875.00 
10 kHz-2 GHz, -77 to +23 dBm, GPIB 


AMPLIFIERS, MISCELLANEOUS 

AMPLIFIER RESEARCH 1W1000 ..........c.-.s:scseesessessessnesnasvnsensseesensenes $650.00 
Amplifier, 30 dB gain, 1-1000 MHz, 1 Watt output 

BOONTON 82AD-opt.01A Modulation ............-.s-sssresossessnnssnssovsnsnnnees $750.00 
Meter, AM, FM, 10-1200 MHz, GPIB 

HP 415 SWR Meter ................ 

HP 465A Amplifier, 20/40 dB, 
5 H2z-1 MHz, 1/2 Watt/S50 Ohms 


HP 8447A Amplifier, 20 dB, ... -. $375.00 
0.1-400 MHz, § dB NF, +6 dBm output. 
HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .. ... $750.00 


HP 8447F Preamplifier / Power Amplifier, 0.1-1300 MHz 

HP 89014 Modulation Analyzer, 150 KHz-1300 MHz .. 

HP 8901B-1,2,3 Modulation An., . destatnts 
0.15-1300 MHz, rear input, OCXO, elo 

HP 8970A Noise Figure Meter .. 

HUGHES 1177HO2F000 TWT ... 
Amplifier, 4.0-8.0 GHz, 10 Watts output 

MICROWAVE SEMLCORP. MC5112 ....... essen 
Noise Source, 25.5 dB ENR, 1.0-12. z, Ni 

ROHDE & SCHWARTZ ESH2 Test Receiver, 9 KHz-30 MHz .. 


| COAXIAL & WAVEGUIDE | 


AMERICAN NUCLEONICS AN-422 .. ... $95. 00 
Cavity Backed Spiral Antenna, LHC, 2- “18 GH2TNC() °NEW" 

AVANTEK AMT-400X2 WR28 Active .. ream .. $450.00 
Doubier, 13-20 GHz +10 dBm in, +10 dBm out 

BAYTRON 3-28-300/10 WR28 Directional ....-......esscrsseeorensssessnnaseree $300.00 
Coupler, 10 dB, 26.5-40 GHz 

BIRD 6735-300 1 kW Load, . .. $650.00 


25-1000 MHz, LC(f), with watimeter 
CONTINENTAL MW. RAE28-K-M WR28 x Maid: Endfire mies tgs ern $225 
FXR/MICROLAB S3-02N Triple Stub Tuner, . Ss 
200-1000 MHz, 100 Watts max., N(m/t) 
GR 874-LTL Constant Impedance TrOMDONG .....-...cccerse-rererereenneeners 
Line, 0-44 cm, DC-2 GHz 
GR 900-Q GR900 14mm Interseries Adapters 


HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 .. $450.00 

HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz... $800.00 

HP 33321K Programmable Step Atlan... ......-cso-scsssersseen $475.00 
0-70 dB, DC-286.5 GHz, 3.5mm 

HP 333271006 Programmable Step ... $1,200.00 


Attenuator, 0-70 dB, DC-40 GHz, 29mm _ 
HP 774D Dual Directional Coupler, 20 GB, 215-450 MHZ .....--ss-rssseo $275.00 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz... N 
He BEL 0 er cpt al pa ge dogg wie . * 
HP 778D-011 Dual Dir. Coupler, .. rs Pe EH 00 
20 dB, 100-2000 MHz, APC7 test port 
HP 8431A 2-4 GHz Band Pass Filter, N(m/) ... vibe 
HP 84708 Crystal Detector, 10 MHz-18 GHz, neg. pol., VAPCT... 
HP 8472A Crystal Detector, 10 MHz-18 as. 1 00. iain SMA 
HP 8472B Low Barrier Det., . 
10 MHz-18 GHz, neg.pol., SMA 
HP 8494A-001 Step Attenuator, 0-11 dB, DC-4 see eth ee 
HP 8494G-002 Programmable Step ... VIER 
Attenuator, 0-11 dB, DC-4 GHz, SMA 
HP 8495H-002 Programmable Step AttenuatOr, .............ccccssecssevereoeee $400.00 
0-70 dB, OC-18 GHz, SMA 
HP 8497K-004 Programmable Step 
Attenuator, 0-90 dB, DC-26.5 GHz 
HP K281C-012 WR42 x APC3.5(m) cpa gi 
HP K382A WR42 Direct Reading ........... : 
Attenuator, 0-50 dB, 18-26.5 GHz 
HP K422A WRé2 Fiat Broadband Detector, 18.0-26.5 GHz 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz............... 


HP K870A WR42 Slide Screw Tuner, 18,0-26,5 GHz . 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ......... 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz . 
HP R382A WR28 Direct ny ianeiSs 
Attenuator, 0-50 dB, 26.5-40 GHz 


HP R422A WR28 Crystal Detector, 26.5-40 GHz 00 
HP RS32A WR28 Meter, 26.5-40 GHz. 00 
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 . $450.00 


HP R914B WR2B Moving Load, 26.5-40 GHz .... 

HP V365A WR15 isolator, 25 dB, 50-75 GHz ...... 

HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz . 

HP X870A WA90 Slide Screw Tuner ... 

HUGHES 45712H-1000 WR22 Frequency ‘Meter, "33-50 GHz .. 

HUGHES 45721H-1000 WR28 Direct .. #3 ss 
Reading Attenuator, 0-50 dB, 26.5-40 GHz 


HUGHES 45732H-1200 WR22 Level ... $250.00 
Set Attenuator, 0-25 dB, 33-50 GHz _ 

HUGHES 45772H-1100 WR22 Thermistor Mount, . $400.00 
-20 to +10 dBm, 33-50 GHz 

HUGHES 45775H-1100 WR12 Thermistor Mount, 0.0.0.0... $800.00 
+20 to +10 dBm, 60-90 GHz 

HUGHES 47316H-1111 WR10 Tuneable Detector, ........cssesssersssveenne $600.00 
75-110 GHz, positive polarity 

HUGHES 47323H-1211 WA19 Fiat ... .. $650.00 


Broadband Detector, negative, 40-60 GHz 
HUGHES 47974H-1000 WR15 SPST PIN ooo ccccteesecneen $375.00 
Switch, 250 MHz speed, 60-62 GHzresponse . 
KRYTAR 2616S Directional Detector, . sbesseses 
1.7-26.5 GHz, K(t/m)/SMC 
M/A-COM 3-19-300/10 WR19 Directional ....... 
Coupler, 10 dB, 40-60 GHz 
0.1-12.4 GHz, SMA(m/f) *“NEW* 
MINI-CIRCUITS ZFDC-20-4 Directhonnal .........:0vssoreeresoveneesvennesnsaneee 
f, 19.5 dB, 1-1000 MHz, SMA(f) 
MINI-CIRCUITS ZHL-42 Amplifier, .. 
30 dB gain, 0.7-4.2 GHz, +28 dBm, 1sv, ‘SMA 
NARDA 3000-SERIES Directional Couplers ... 
NARDA 3024 Bi-Directional Coupler, 20 dB, 48 ‘GHz 
NARDA 3090-SERIES Precision High Sale a Ones ~ 
NARDA 368BNM Coaxial High Power... - es 
Load, 500 Watts, 2.0-18 GHz, Nim) 
NARDA 3752 Coaxial Phase Shiftet, .-.-cccsqceccvevreeerorrsverseereversorevves $1,000.00 
0-180 deg/GHz, 1-5 GHz 
0-55 deg/GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniatur 0.0... .ccccsecsessenseceneesnrseneerte 
Directional Couplers 
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) ......... 
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f) Z 
NARDA 5070-SERIES Precision Reflectometer Couplers ...... 
NARDA 765-10 10 dB Attenuator, 50 Watts, OC-5 GHz, N(m/) 
NARDA 769-30 30 dB Attenuator, 150 Watts, DC-6 GHz, N . 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz 
NARDA 794FM Direct Reading Variable 
Attenuator, 0-40 dB, 4-8 GHz 
OMNI-SPECTRA 2085-6010-00 Crystal .20........ccccccccscssssenssssesnspecnnnennnes $50.00 
Detector, 1-18 GHz, negative polarity, SMA(m/) 
PAMTECH KYG1014 WR42 Junction ...........cssseorcsnsesrssesenerensenensnnennee 
Circulator, 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 WRA2 ........-cssrsssessesenssnssnsesnsnnssesnnnsensesensons 
Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS K-2X F; Doubler, ....... 
9.0-13.25 GHz in/ 18.0-26.5 GHz out 
TRANSCO 705C90100 Latching 
DPOT Transfer Switch, DC-26.5 GHz, 28 V 
TRG B528 WR22 Direct Reading ........ccce-cecsescsrsenvesreverapreveesennnsnse 
Phase Shifter, 0-360 deg.,33-50 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz..... 
TRG W551 WA10 Frequency Meter, 75-110 GHz... 
WAVELINE 100080 WA28 Terminated ..........c0.00 
Crossguide Coupler, 30 dB 
WEINSCHEL 1515 Power Dividel, ......<:.svsvasescssesvsssseseesonsgsunensennrennenses $125.00 
2-Way, DC-18 GHz, SMA(m/1/) 
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m/) .............. $150.00 
WEINSCHEL DS109LL Double Stub Tuner, 0.2-2.0 GHz, N(m/) ....... $150.00 
WILTRON GOAS5O-opt. 1 SWR Bridg@, ..........ssy-soreseersrveravensaverseenneneecses $450.00 
5-2000 MHz, APC7, 46 dB directivity 


HP 4935A-003 Transmission Test Set, .........<ccsscsssensesssseenrsseseennene 
20 Hz-110 kHz, battery power 

HP 59401A HPIB Bus Analyzer 

TEK 1410R NTSC Gen., w/SPG2 sync. .. 
generator, TSG7 color bars . 

TEK 1411F PAL Gen, W/SPG12 SYNC; .....csssssersrersrsernesnrioerenesaneneenenns 
TSG11 color bars;TSG13 linearity 

TEK 1411R PAL Test Gen. ..... aa 
w/SPG12,TSG11,TSG13, , 

TEK 1419F% PAL Feet GOR. ..--0c0--ssserrscesvssorsevesovsrereessnosrserecsvsgesenosees 
w/SPG12,TSG11,TSG12,TSG13,1SG15,TSG16 

TEK 1411R-opt.04 PAL Test Gen.,w/ 

SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 

TEK 1420 NTSC Vectorscope ...........0:s00: 

TEK 147A NTSC Test Signal Generator, 
with noise test signal 

TEK 148 PAL Insertion Test Signal Generator 

TEK 520A NTSC Vectorscope ..... 

TEK 521A PAL Vectorscope .... 


| MISCELLANEOUS 


TEK TM515 500-series 5-slot Traveller Power Module .. 


Write in 98 on Reader Service Card. 
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BF Questions & Answers 


This is a READER TO READER Column. All questions 
and provide assistance for solving problems of a technical nature. All 
answers are submitted by readers and NO GUARANTEES 


deemed suitable to the publisher. 


sense and good judgement! 


QUESTIONS 


| have a Bell South cordless tele- 
phone, model 820. When the "num- 
ber" button is pushed, there's a delay 
before the dial tone is heard. I'd like to 
shorten this delay as much as possi 


ble. Any suggestions? 
3991 Rod Bowes 
olddog@empire.net 
Via Internet 


Where can | find a device that 
will automatically lower the volume of 
my car radio while my car is not mov- 
ing? . 
3992 Bernard Glassman 


Washington, DC 


| am looking for information on 
what's known as the screwdriver 
antenna. 
| saw it on a website, but cannot 
find it again. It is a cylindrical multi- 
band HF antenna rigged with the 
motor from a cordless screwdriver 
for band changing. The author had 
mounted the unit on his vehicle for 
mobile work. 
3933 Kevin KD6LFO 
Via Internet 


How can | control the frequency 
for solid-state induction heaters? 
3994 Eugenio Lopez 

Via Internet 


| am looking to control some fan 
motors in a building. | planned on 
using the BASIC Stamp Il as the local 
controller. However, | need to link the 
Stamp to a central control PC which 


SPRODUCTS — 


AND answers 


I queciort submited 


Nuts & Volts readers and are intended to promote the exchan 
ay reece arp ar egies aed ot 


she propia ad nye 
ay answer pra nths column may requrevaryng depres of technical perence and shoud only be atzrpted by quali 


o Nuts & Volts be bara 130 Princeland Court, C 


to (909) 371- 


may be as far as half a mile [inside a 
building) away. | need to find out if 
there is any information on linking the 
Stamp to a modem, or using some 
other circuitry to make that half mile 
link. 


3995 Anonymous 


Via Internet 


For a hobby, | rebuild ARC-5 
receivers. Often, all that is needed is 
the replacement of a few leaky 
capacitors. 

| am not familiar with one of the 
capacitors which the parts list calls a 
5 uF SOOV non-polarized electrolytic. 
| am familiar with polarized electrolyt- 
ics, but not non-polarized ones. Can 
someone explain what such a capac- 
itor is, what its function is and, per- 
haps a source for this capacitor? 
3996 John Broussard 

Breaux Bridge, LA 


When | run Windows Explorer 
on my system, sometimes it shuts 
down and | get the dreaded blue 
screen that says, "Fatal Exception 
Error at..." (Looks like a hexadecimal 
number, a memory address per- 
haps?]} 

What does this mean? How do | 
interpret these cryptic numbers? 
How do | make it stop? 

3997 Lonnie W. Sutton 
Dugway, UT 


| currently have a stereo headset 
with boom mic that interfaces into 
my computer's sound card. | would 


CARLY RIEGUTOMCS 
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Write in 87 on Reader Service Card. 


3052. OR 


1 t oceett 2 Aaauslace com 


like to set up a device that will allow 
me to use the headset and mic as a 
telephone headset and a computer 
headset simultaneously (computer 
and telephone sound is blended and 
mic is attached to the phone). 

The electronics of the speaker 
part should be fairly simple. My 
biggest hurdle is that the telephone 
(which | am raiding for parts and cir- 
Cuits) uses a condenser mic and the 
headset mic is not a condenser [I 
may be wrong). 

Also, |am concerned about intro- 
ducing electrical anomalies that 
might feed back into unprotected cir- 
cuitry of my PC. | have seen commer- 
cial products that do this for almost 
$200.00, but | am fairly certain that 
this can be accomplished with fairly 
inexpensive components and a little 
know-how fa little more than | have 
that is). 
3998 Ben Miller 
Noblesville, IN 


I'm trying to design a data acqui- 
sition system for a quarter-mile race 
car. 

| want to monitor spark pulses 
and vehicle speed from pulses of a 
magnet and pickup mounted on one 
of the front wheels. | am trying to 
record the signals from the parallel 
port, and write the pulse values to 
disk with a time stamp. 

| need to write to the disk (or 
memory) every 100 microseconds. 
Qbasic's timer function appears to 
have a resolution of 50 milliseconds. 
Is there a better way to do this in 
Qbasic or do | have to this in C {which 
I'm not very good at)? 
3999 Mike 
Via Internet 

| "took a chance" and bought a 
HP117A VLF receiver/comparator 
without a manual or the active loop 
antenna. 

| was able to locate a manual on 
microfiche from Hewlett Packard, 
but so far am having no luck finding 
the active antenna that usually 
comes with it. The antenna is fed 35 
VDC from the 117A. 

| have just submitted an ad to 
Nuts & Volts for the antenna, but 
realize my chances are slim. 

Does anyone have any line on 
this antenna or construction details 


* Include the question number that 
appears directly below the question 
you srs responding to 

® Payment of $25.00 will be sent if 
your answer is printed. — 
* In most cases, only one answer per 


question will be 
* Your name, city, state, and E4Mail. 
address, [if submitted by E-Mail), will 


* Due to space limitations, we can 
not reprint the original questions 
with the answer. The question num- 
ber and the issue it appeared in are 
printed above the answer. 

* Unanswered questions from a past 
issue may still be responded to. 

* Comments regarding answers 
printed in this column may be print- 
ed in the Reader Feedback Section if 
space allows. 


QUESTION INFO 


TO BE CONSIDERED FOR PUBLICATION 


All questions should relate to one or 
more of the following: 
1} Circuit Design 3] Problem Solving 

2) Electronic Theory 4) Other Similar Topics 


time on a space available basis. 
* ene eee ee 


HELPFUL HINTS 

® Be brief but include all pertinent infor- 
mation. If no one knows what you're ask- 
ing, you won't get any response [and we 
probably won't print it either): 

* Write legibly [or type). if we can’t read 
it, we'll throw it away. 

® Include your Name, Address and 
Phone Number. Only your name will be 
published with the question, but we may 
need to contact you, 


for it? | would appreciate any help. | 
would be using it to keep my 
HP5248L "honest" via the 60 KHz 
standard frequency broadcast. Many 
years ago, | helped get a setup simi- 
lar to this going at Hazeltine, but | had 
the right antenna. 
39910 Anonymous 
Via Internet 


My problem involves an alarm 
circuit that | wish to add two relays, 
one for each of two different alarms. 

On the circuit board {no 
schematics available), | have found 


two useful lines that respond when 
an alarm is sent. 

Line A goes high whenever 
either alarm is sent and, line B which 
is normally low, goes high for a high 
temperature alarm, but this line 
gives a squarewave pulse of about 
one second CPS for a rising water 
alarm. 

| would like to turn on a relay for 
high temperature and a different 
relay for rising water. When the high 
temperature or rising water situation 
returns to normal both lines return 
to their normal low condition at which 
time the relays should turn off. 

The board has five volts available, 
so | will be using CMOS logic gates, 
etc. 
39911 Paul 
Via Internet 


| would like to run my portable PC 
off of a 12-VDC battery. | have tried 
to find the factory auto adaptor, but it 
seems not to exist anymore. The 
maker, Northgate Technologies, also 
seems not to exist. The AC power 
supply (transforms?) the AC to 18 
voc. 


| would like to build a device that 
would make 12 VDC into 18 VDC, to 
function as an auto adaptor might. 
Can someone offer any suggestions 
as to an economical means of 
accomplishing this? 


RITERONTOTE ORR IME RATS 


* Built-In Audio 
* 1.18” sq. 
* 380 TV Line 


TrTEcre KFoOoRUN 


| live in @ remote location, pow- 
ered by a generator that is not con- 
stant. While the generator is run- 
ning, | charge batteries that | later 
use for power when the generator is 
not running. The battery on the 
portable does not last more than five 
minutes, and | would like very much 
to be able to run the computer inde- 

pendent of the generator. 
39912 Thomas R. Halwachs 
Via Internet 


ANSWERS 


ANSWER TO #2993 - FEB. 1999 

If you are looking for a “Soft-On" 
function for your lamps, and you also 
want to increase bulb life, here is the 
ideal answer to both features. 

When ‘Edison’ lamp bulbs oper- 
ate, their filament evaporates; caus- 
ing thin spots on the filament that 
soon fail. It is wellknown that to 
increase bulb life, you simply lower 
the voltage below the lamp's normal 
operating voltage. 

A lower voltage allows the fila- 
ment to evaporate more slowly. 
(10% lower voltage will double the 
lamps life.) If you operate a 120-volt 
lamp 10% lower, it runs at 108 volts 
AC, and you don't even notice the dif- 
ference. 

A 12-volt transformer can. be 
used to ‘buck’ out 12 volts from the 


piste aba Apa 


2.8mm Pinhole Lens. 
MB-750 Series 
* 1.25" sq 

*420 TV Like 


The Best, Smallest, Micro Cameras on the sete as eae eretee= 
Call and Compare! We Match or Beat All Prices! 


Compatible wu 
AC or B. ittery 


120volt line to rachis the 108 
volts. 

For the ultimate answer: Wire 
two equal wattage lamps in series, so 
each one operates at 60 volts. This 
way, they only draw 25% of normal 
power, so 100-watt bulbs run “25 
watts, and they exhibit a "Soft-On 
Glow" that is wonderful. They light, 
but they are not ‘incandescent,’ and 
the filament does not evaporate at 
all. 

A group of eight 100-watt lamp 
bulbs in a bathroom fixture above the 
mirror has their original bulbs for 18 
years, and they still light perfectly. 
They could last indefinately. 

Joe Kish 
Clackamas, OR 


ANSWER TO #2992 - FEB. 1999 

Yes, most projects do not speci- 
fy whether they need series or paral 
lel crystals. Furthermore, the mark- 
ings on a4 crystal often specify only 
the frequency, so you cannot tell the 
intended use by looking at it. The 
good news is that either crystal will 
work when frequency accuracy is not 
critical. 

Series and parallel crystals are 
made the same way, but they are 
tuned differently. The resonant fre- 
quency of the crystal is slightly affect- 
ed by the load placed across its ter- 
minals. The oscillator circuit deter- 


mines that load. 

Circuit designers and crystal 
manufacturers have an agreement. 
The designer builds his circuit to have 
a known load [e.g., 20pF), and the 
crystal maker tunes the crystals to 


. the resonant frequency {say within 


SOppm) when the crystal has that 
load (20pF) across it. If the circuit 
presents a different load [e.g., 10pF) 
or a crystal with a different loading 
parameter is used, then the frequen- 
cy might be off 200ppm or more. 

High impedance oscillator cir- 
cuits specify crystals with a parallel 
load capacitance [typically 15 to 
S3OpF). Low impedance oscillator cir- 
cuits use the fundamental short-cir- 
cuit resonance of the crystal, so they 
do not need to specify the load capac- 
itance. 

When a 15pF parallel resonant 
crystal is used, the designer should 
put a 15pF load across the crystal. 
That does not mean putting a 15pF 
capacitor in parallel with the crystal; 
the design must consider stray 
capacitance, amplifier input capact 
tance, and the capacitors in the cir- 
cuit. 

For example, many oscillators 
use two capacitors — one from each 
crystal terminal to ground. From the 
crystal's perspective, these capaci- 
tors are in series and need to be 
SOpF each to. place a 15pF load 


Panasonic Color Camera Sale 


Micro Color MB-45cB: $99. 95 
+ Wide Voltage Range, 5-14 Volts! 
+ Smail Footprint! 
“Self contained ultra’small package 
design for various applications. 
*MCM PGB design for minimizing 
the size and improve durability. 


1/4” interline transfer 
512 (H) x 496 (V) 
Scanning System. .,.... 2.1 interlace 


Our Smallest HPSvICK CAME 


cameras are supplied with a PCM-1 
Video Power cable. The BNC connection is for 
standard video connection to a 
Monitor or VCR. 


LP-850p 
$139." 


CMOS Camera 
CM-550u -$69.95 


Wireless Observation System's 
GFS-1001 (900MHz) -$499.95 
GFS-1001¢ (900MHz) -$599.95 
(900, 1,2 & 2.4 Ghz 

systems available.) 


_GFT-1b01 $189.95 
ives any Camera the i € 
ability to Wireless, CM-550p -$69.95 

Ceclans Poaucee ony 


1-800-752-3571 i (=merm Gras 


Polaris Industries 470 Armour Drive NE + Atlanta GA 30324 Tech Info: 404-872-0722 * FAX 404-872-1038 ici, 72m 
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PinHole Camera: 


1d. Web Site at: 


,larisusa.com; 


cA ore , 
Length: 1.9° 
Diameter: .91° 


specifications are sul 
cin ae and Handling are at cluded wath price. 
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GUaICIRCUITS 


America’s #1 Microvideo Source 


1. World's Smallest Video Camera .......1 lux, 3oz. $59.95 
2. Pinhole Video Camera ...410 ines, 0.5 lux, Sharp chip $99.95 
3. Color Video Camera ..... 350 lines, 2 lux, Remote head $69.95 
Less than 1” square $99.95 

5. IR Video Camera... Hi-res, light is invisible to humans $149.95 
6. Lipstick Pinhole Camera ....410 lines, 0.5 lux, Bracket $99.95 
7. Micro Video Transmitter ..... 1000 mage, ATV band $149.95 
8, World's Smallest Color Video Cam . Hires CMOS $199.95 
Please Call 


Buy your microvideo equipment where NASA, The Air 
Force, JPL, Lawrence Livermore Labs and the FBI does. 
Call us today. 
For the best in high performance microvideo equipment, call the experts at 
Supercircuits. We’ve grown to be America’s microvideo leader by consis- 
tently offering the best equipment at the lowest prices, with unbeatable 
Service...compare our plug ‘n play ease of use, warranties and return 
policies. Of course, Supercircuits microvideo is used by some of the 
biggest names in science, industry and national defense. But with prices 
starting at under $40 for tiny high resolution video cameras, it is technolo- 
gy that is as affordable as it is amazing. Call us today, and get our free 64 page Microvideo 
Catalog, loaded with photos, specs and more. We promise you'll be amazed and pleased. 


1-800-335-9777 ext NV 
Or fax us at 512-260-0444 
One Supercircuits Plaza Leander, TX 78641 


www.supercircuits.com 


Used HP Dupiex Laser Printers 


Blowout Price $300.00 

Hewlett Packard IIID - Empty MIO Siot to Install a Jet Direct Card 
300 DPI - Can Print Double or Single Sided - Dual Letter Trays 
Can Take Letter or Legal Size - 3 Meg of Ram (Expandable to 8) 
Lease Returns, but were well maintained Under Service Contract 
No Hassle 30 Day Warranty - Uses 95A Cartridges 

Quality Computer Towers AT Styie 
(Not ATX) 

Full (260 Watt)(11 bays) $35.00 

Mid Size (230 Watt)(7 bays) $22.00 

Mini Size (230 Watt)(6 bays) $17.00 


Hard Drives 


New 2.1 Gig Seagate SCSi 
$80.00 
New Micropolis 1.53 gig SCSI 
$50.00 
New 760 Meg ESDI XT876C0EH 


$40.00 
Lots of MicroWave Goodies in Stock 


Brand New Wavetek 907AF Frequency Generators 
is 


Min 


Range 7-12.4 GHz $1000.00 
HP Direct Reading Frequency Meter 
#R532A 26.5-40 GHz New $500.00 


SMA Attenuators - Stepper Motors 


Electro Mavin 
800-421-2442 or FAX 310-632-9867 
E-Mail john@mavin.com 
Visit Our Web Site for More Info and Specials 
http://www.mavin.com/mavin.htmi 
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across the crystal. 

Accounting for a few pF of stray 
capacitance on the driven side of the 
crystal turns one value into 27pF. 
The amplifier input might have 12pF 
of input and stray capacitance, so the 
second 30pF capacitance becomes 
18pF. 

Other values are possible. The 
best oscillator circuits use series res- 
onance, and the Pierce oscillator cir- 
cuit is very common. But there is a 
catch: Even though the circuit looks 
like a Pierce and the designer calls it 
a Pierce, that doesn't mean you 
should use a series resonant crystal! 
Many IC- based crystal oscillators 
don't have the low impedances or the 
gain to make a true Pierce, so they 
operate more like parallel oscillators 
and need parallel-specified crystals. 

A’ reasonable text is Robert J. 
Matthys, Crystal Oscillator Circuits. 

Gerald Roylance 
Mountain View, CA 


ANSWER TO #19914 - JAN. 1999 

Your Jeep Cherokee probably 
uses the OBD II spec onboard com- 
puter. You didn't tell us what year it 
is, but all 1996 models and later are 
federally required to have OBD Il 
onboard. One of the devices that will 
tap the OBDII connector is 
http:/ / www.bb-elec.com/ product. 
asp?dept%5Fid=25&sku=AT1 

It is not cheap at $250.00, but it 
seems to do all that you need. For 
more info, see http://www.obdii. 
com or call B&B Electronics at 815- 


433-5100. 
Kasey Chang 
San Francisco, CA 


ANSWER TO #19912 - JAN. 1999 

It sounds like you are looking for 
a simple 10x10 matrix display driver 
using LEDs for the pixel elements. 

Depending on what the current 
configuration is, there could be 
something simpler. But it would still 
require some form of micro-con- 
troller to convert some form of data 
input and provide a refresh. 

First, arrange the LEDs such 
that the first row of cathodes are tied 
together and then to the drain of 
MOSFET R11. Do the same for subse- 
quent rows for MOSFETs Re through 
R10. (MOSFETs are nice to use since 
they do not need current to turn on 
the switch.) The sources for R1 
through R10 are tied to ground. 

Next, arrange the first column of 
anodes such that they are all tied 
together and then through a current 
limiting resistor and then to the 
source of a MOSFET CA. Continue 
with the other columns for MOSFETs 
CB through CJ. The drains of these 
MOSFETs are tied to a high voltage, 
say 10V. 

If you also are looking for a 
method to dim the display, you can 
look into Toshiba's constant current 
drivers such as the TB627 — this 
would require a different LED con- 


nection than that above. 

The final step is to drive the dis- 
play. This is typically accomplished by 
selecting one row at a time and then 
turning on the appropriate column 
driver to light the pixels. The next row 
would be selected and again the 
appropriate column drivers are 
turned on. This is repeated for every 
row — a frame cycle. 

To minimize flickering, there 
would be at least 6O frames per sec- 
ond. This task is, unfortunately, done 
with some sort of micro controller. 

The good news is that it can be 
done with some creative program- 
ming with a PIC or STAMP. 

The rows, since only one is 
addressed at a time, could use four 
bits (use OO00 to turn off the row dri- 
vers while reloading column data). 
The column, using a serialto-parallel 
shift register, would require two bits. 

Derek Koonce 
San Jose, CA 


ANSWER TO #19911 - JAN. 1999 
| have a 1979 Analog Devices 
catalog supplement that lists the 
AD2038 as a "6 Channel Scanning 
Digital Thermometer." There are 
descriptions of the connector sig- 
nals, but without pin numbers. 
However, the 1978 full catalog 
lists a AD2036 device with the same 
name and has the full connector pin 
numbers. Maybe the two models use 
the same pinouts. - 
Ralph Goff 
Placentia, CA 


ANSWER TO #1997 - JAN. 1999 
All the equations you need to get 
started can be found on the web 
pages linked from this one. 
http:/ /www.pa.msu.edu/cour 
ses/ 1997spring/PHY232/ lec 
tures/magforces/index.html. They 
will give you forces in Newtons. 100 
Ibs. is a weight, which is not the same 
as a force, but in any event you want 
to create a magnetic force of 
444.822 Newtons, if you choose to 
go that route. | think the anti-gravity 
idea is the way to go, however. 
Information on Finnish 
Experiments in anti-gravity can be 
found here: http://www.artbell. 
com/roscrash.html, another source 
of anti-gravity information is 
http:// www.geocities.com/ AreaS1 
/3066/ index.html. But the most 
compelling information | have seen is 
from: http://desertblast.antfarm. 
net/bobe.html 
Tom Tillander 
Bay Village, OH 


ANSWER TO #1995 - JAN. 1999 
The tone is likely a sub harmonic 
of the clock in the counter. The first 
thing to look for is the frequency 
counter and radio on the same 
power source. So look at isolating the 
power sources to each device with 
\/C filters (choke and capacitor) or 
look to see if the power supply may 
Continued on page 76 


LASERS & ACCESSORIES 


HELIUM NEON LASERS 


DIODE LASERS 


(A Visible / IR 

(¥ Complete Modules 
[¥ Collimating Optics 
[¥ Drive Circults 


&, FREE CATALOG 
WEB SITE: 


[4 Books & More 


Phone: 602-934-9387 


nlercvicH—m® WWW. 
INSTRUMENTS mMi-lasers.com 
° Fax: 602-934-9482 
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HAM GEAR 


FOR SALE 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 


NEW PRODUCTS FROM S & S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
100Hz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW Digital VFO with 1Hz res- 
olution to 54MHz; kit $169.95; assem- 
bled $219.95. S&H $7 (Continental US). 
GUARANTEED TO WORK. For info send 
SASE. Call/write to order: S & S 
Engineering, 14102 Brown ARad., 
Smithsburg, MD 21783. 301-416-0661, 
E-Mail: N3SAD@aol.com or see 


http://www.xmetric.com/sseng 


THE ‘SMART BATTERY CHARGER or 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V 
@ 1 amp. This kit is 100% complete. For 
the kit order #150-KIT at $59.95. For an 
assembled and tested unit, order #150- 
ASY at $79.95. CA residents add 7.75% 
sales tax. Add $6.50 per unit shipping. 
MC/VISA accepted. A&A Engineering, 
2521 W. La Palma #K, Anaheim, CA 
92801. 714-952-2114, FAX 714-952- 
3280. 


_ 


MIKEMASTER: A microphone preampli- 
fier with noise gating & compression. 
Created by Marv Gonsior W6FR, March 
1998 QST. Got noise get MikeMaster! 
For kit order #210-KIT at $69.95. 


HAM EQUIPMENT repair or overhaul 
Collins, Drake, Swan, Astro, Yaesu, 
Kenwood, etc. 20 years experience with 
former Slep Electronics Co. Same excel- 
lent service, same reasonable rates, sat- 
isfaction guaranteed. Brooks Electronics, 
828-349-3503. E-Mail: rwbrooks@ 
dnet.net 


LML RADIO UHF GRMS repeater 15W 
programmable 256 channels $120. 2 
meter mobile amp 60W from 2W drive 
$30. Free catalog 909-873-1319. Fax on 
demand 24 hr. 909-820-1885. Web cata- 
log Http://members.aol.com/hrh6 Write 
424 E. Shamrock, Rialto, CA 92376. 


KENWOOD TS-430S, PS-430, SP-820, 
AT-250, MC-42S, Shure-444-D, antenna, 
coax, and much more. Call 510-222- 
4445 or olfarter@aol.com 


MOTOROLA STARPOINT i-wave. 
2100-2300 MHz. Kenwood new TV-7As 
dual band mobiles. Standard HX320W 
UHF handhelds. “Wanted” portable spec- 
trum analyzer. Day 913-336-3579, night 
402-869-2311. 


Sell Nuts & Volts 
in your store and earn $$$! 
Contact us for details. 909-371-8497 
E-Mail distributors@nutsvolts.com 


Use your PC as a scope and datalogger! 


Parallel Port Scope 


979 - $799 


ADC Virtual Instruments turn your PC or laptop 
into a sophisticated storage scope AND spectrum 


Sant clcild COST LCD’S ON EARTH 


VipEo LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 
12:00 OR 6:00 Viewing Angle 
integrated Backlight & Inverter 
Extended Temp: -10 to + 60 C 
Brightness: 260 nits 
Power Consumption: 4.3 Watts 
Contrast: 50 to 1 


ToucH MONITOR 


EarthVue 10.4 
10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only 9.9"W x 7.7"H x 1.5°D 
Ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 With Touch 


CHARACTER LCD 


OPTREX DMF-5005SN-EW 

240 x 64 Graphic EL Backlit STN $30 
OPTREX DMF-5005N 

240 x 64 Graphic Reflective STN $30 
SANYO DM2023-7G1 

2x20 Character Reflective STN $8 
SHARP LM20A21 

2x 20 Character Reflective STN $8 
VIKAY 2035TNLD NOTW-D 

2X 16 Character LED Backlit STN $8 


LCD DiIsPLAYsS 


6.3" Mono STN $60 
9,4" Mono Reflective $60 
8.4" TFT $250 
9.4" DSTN $150 
10.4" TFT $350 
10.4° DSTN $240 


NoteBook Screens 
340 Models in Stock 
Obsolete Screens Stocked 
Hard To Find LCD? Call! 


EARTH 


Computer Technologies 


LCD MONITOR 


10.4" DSTN or 12.1" TFT 

Analog SVGA Input 

Autosyne 

Auto Sizeing 

Automatic Expansion of VGA 
images to SVGA (On 12.1") 

Very Aggressive Pricing 
Starting under $500! 


CONTROLLERS 


ISA 

PCI 

PC/104 

NTSC 

Analog VGA 

Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


“The World Leader In LCD Recycling” 


Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www. flat-panel.com 


Environmental Logging 


cord temperature 


ENVIROMON 
humidity & 


temperature (thermistor), 
light sensors, door position, etc. 


humidity 


$129 


osziFOX - handheld storage 
scope and DVM - stand- 
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osziFOX 


alone or plugs into your PC 
for display, store-to-disk, 
printing in color. Inputs to 
100V, trigger, backlit LCD. 


www saelic com I Tec rac _e imite <> 


Stocked in NY by Saeli pega ee Virtual Instruments, 12C and embedded controllers, BITlink 2-wire 
networks, RS232/422/485, trame grabbers, etc. See www.saelig.com for Product of the Month! 


analyzer AND multimeter. Display simultaneously 
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or 
333kS/s versions. Great for schools, test depts, etc. 
Input to Excel! LabView/NT drivers included. 


Record for 365/24 without a PC even if power 
fails. Monitor 30 sensors 400 yds away. With 
cables and easy software. Remote audio 
alarm. Use TC-08 for most thermocouples. 


Assembled & tested (specify Kenwood, 
ICOM, or Yaesu wiring) order #210-ASY 
at $89.95. Shipping for US & Canada is 
$6.50, others add 15%. CA residents add 
7.75% sales tax. For info send legal size 
SASE to A&A at keh 2521 % 
LaPaima #K, Anaheim, CA 92801. 
714-952-2114, Fax 714-952-3280. 


HEATHKIT, SB303 receiver and match- 
ing speaker, excellent condition with 
manual reprint. $250 plus shipping. 810- 
989-4600. 
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Download FREE demo software. Sales only: 1-888-7SAELIG 


716-425-3753 © -3835 (fax) saelig@aol.com 
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HAM GEAR 
WANTED 


CB — SCANNERS 


ARC-5 RECEIVERS, army & navy mod- 
els; original, unmodified only; describe & 
price first letter; John Broussard, 312 
Guilbeau, Breaux Bridge, LA 70517. 


Don't miss a single issue of 
Nuts & Volts. 
SUBSCRIBE TODAY! 
Call 1-800-783-4624 and 
use your Visa or Mastercard. 


) We accept Purchase Orders: 
f @ Government 
@ Schools 
@ Firms* 
(*w/approved credit) 


4 HARRIS | 7’ Category 5 


110 punchdown tool |crossover network cable 


CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces- 
sories, plans, repairs, amplifiers, 10- 
meter conversions. The best since 
1976! Catalog $3. CBCI, Box 1898NV, 
Monterey, CA 93942. www.cbcintl.com 


KONNEX DISTRIBUTING. Call 1-888- 
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran- 
sistors. Best prices. Credit card accept- 
able. 


Computer -Telecommunication 
Network - Audio - Video 


Accessories-Connectors 
Tools-Adaptors 


blades for network computer to Li 
punch blocks. computer +3 
TE-068-L5X ( 
Retail Price............. $9.00 
Roger’s Price......... $1.00 
#Special snets 52° each . . 
I! or 5/$1022 20 Audio Cable 


Mouse Adaptor ’ Stereo extension cables, for 


PS/2 F to DBO F 
For using a PS/2 
mouse with a serial 


port. 


Dbttp://www.rogerssystems.com/main 
/items/at-ser-mou-adaptors.html 


speakers and headphones 
3.5mm, gold plated 
male to female, 


shielded, 20 ft. Zy 


www.rogerssystems.com/main/items 
/stereo-exten-audio.html 


ELECTRONICS CORPORATION 


Mono Headphone w/mic 


SCANNING USA: monthly magazine 
100% scanning. All the news and prod- 
uct reviews from the writers you trust. 
Get more from your scanner. 
Subscriptions $24.95, samples $3. Call 
1-800-651-0922 your Visa or 
MasterCard, or write 2054 Hawthorne, 
Joliet, IL 60435 - 


ANTTRON 101 CB 10 METER base sta- 
tion antenna with isolation network, no 
bleedover, no splatter, no TVI tuning 
sleeve technology 3 piece fiberglass 
$69.99. Twin-Tronics, Inc. PO Box 
2571, Youngstown, OH 44507-0571. 
Send $1 for literature, refundable. Ph 
330-788-9693. Fax 330-788-7709. 


We now offer discounts 


to members of 
PC User Groups! 


Headphone with high quality 


microphone, 


used for net meetings, 
and voice dictation. 
Stereo Headphone w/mic 


( TM-165) 


Roger’s Price......... $6.00 ea 
QTY. 100+......... $4.50 ea 


(PEM-165-MIONO) 


Retail Price............. $30.00 ea 
Roger’s Price«....... $3.50 ea 
QTY. 100+.......... $2.00 ea 


www.rogerssystems.com 


/main/items/ster-head-micro- 


#AC-560.........°4%2 each 
SCA 80 Adaptor 


FA 810 sete | SCA 80 to SCSI 50 pin and SCSI HD68 


ig 
SCA-80 ; 


Includes active termination 
and power connector. 


a te 


http://www.rogerssystems.com/main/items/sca-adaptors.html 


#CA-051 .... $18” each 


Roger's Systems Specialist 
24895 Avenue Rockefeller 
Valencia, Ca 91355 


audio.html 


MAC Touchpad 
ALPS Portable Glidepoint 


for MAC. 


3 Programable Buttons 
4 pin ADB Connector 


$5°° each 
TM-262 


http://www.rogerssystems.com/main 


1-800-366-0579 


www.roge rssyst ems.com 


$20.00 minimum order required « Add $4.50 shipping for pre-paid orders * Prices subject to change without notice. 


/alps% 20glidepoint%20detail.htm 


/items/glidepoint 


Local 
805-295-5577 
FAX 


805-295-8777 


All major credit cards accepted. + Special offers only valid on items in stock + California residents add 8.25% tax * eMail 
jsales@rogerssystems.comCall for quantity discounts * No out of state checks accepted + Most orders shipped same day!*Not respon- 
\ sible for errors in typesetting. Trademarks are the property of their respective companies.* 

All photographs are for illustration purposes only and may not be a true representation of actual products. 
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SALES, SERVICE: CB equipment, 
radios, modifications, power mice, echo- 
reverb boxes, kits, meters, filters, anten- 
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R Electronics, 10 Park St., 
Thomaston, CT 06787. 860-283-9492. 


240+ CHANNEL CB/HAM/COMMER- 
CIAL radios: AM/FM/SSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, 
linears, meters, books, nes scopes, and 
tons more stuff! Catalog $3. MAXTECH, 
Box 8086, New York, NY 10150. 718- 
547-8244. 


ULTIMATE MODIFICATION BIBLE. 
Mind boggling is the only way to describe 
this 220 page book. Modification of CBs, 
channels, power, sliders, talk back and 
more. 10 meter radios, HAM radio, scan- 
ners, toys, meters, and more. Only 
$29.95 + $3.25 shi ping. Phone orders 
3 -800-256-9895 (MC-Disc-Visa) No 
ODs. 


MESSENGER, RED Devil, Shootin 

Star, Palomar, Superstar, Uniden, C 

radios, microphones, exports, Galaxy, 
etc., more!! 5 page picture price sheets 
$1 (refundable) scanners too!! Galaxy, 
Box 1202, Akron, OH 44309. Over 15 
yrs. in business! 


FREE CATALOG: hobby radio books; 
frequencies, modifications, repairs, 
upgrades, maintenance & more! Largest 
source of monitoring books available in 
one catalog! CRB, PO Box 56-NV, 
Commack, NY US 11725. Phone: 516- 
543-9169, 9-3, M-F. Fax: 516-543-7486. 
E-Mail: catalog @crbbooks.com 


IFR T-1200SR scanning receiver, combi- 
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
tes strength meter. 100KHz-1GHz in 
100Hz increments. $3,900, 90 day war- 
ranty. Ph 561-747-3647, fax 561-575- 
4635. 


MUSIC & 


ACCESSORIES 


COMPUTER 


HARDWARE 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con- 
nect PCs, printers, Mac’s, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
ee" or call 1-800-366- 
579. 


19” RACKMOUNT PC chassis: Heavy 
duty, 4U, for standard 7 slots ATX moth- 
erboard. Optional 8, 12, 14 slots back 
panels available. Four (three hidden) 
3.5”"/two 5.25” drive bays, 4.625” front 


panel fan, power supply not included, 
$169 with this ad! Monitor chassis $229, 
keyboard chassis $129. 8255-8253 /O 
card with prototyping area $69, 12-bit 
ADDA card $89. Computronics Tech- 
nology, 972-242-8087. 


CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 
Magy since 1950. 3 year warranty. Reg- 
es 19” tubes $75; 25" $100; hi-res 13” 
tubes from $80. We specialize in hi-res- 
olution video/computer CATs. T.M.C. 
215-226-0749/215-223-0388, 


= | 


300MHz MMX system w/4.3 gigabyte 
FAST UDMA hard drive, 40X CD-ROM, 
1.44 floppy, 32 megabytes of FAST 10ns 
100MHz SDIMM memory, PCI 64 bit 
66MHz AGP 4 megabyte video, 3D 32 
voice digital sound, 160 watt speakers, 
enhanced multimedia keyboard, Internet 
scroll mouse. Look for our motherboard 
AD for motherboard details. 2 year parts 
and labor warranty. Only $489! Similar as 
above, but with AMD K62 3D 333MHz 
CPU $549 or 333MHz Intel CELERON/A 
128K cache Pentium !| CPU and Intel 
jumperless i440LX/EX AGP chipset 
motherboard with 3D 8MB EDO video 
$629. Installed FULL versions WIN95B 
$59, WINS8 $119, installed 56K 
voice/fax/modem $49. Monitors 14” 
$129, 15” $149, 17" .27dp $259. Order 
847-657-1160 or WEB: 
www.saveware.com (Complete line of 
computer products!) 


http://www.pccables.com PC CABLES 
and PARTS. 100s of hard-to-find new 
cables and parts, free technical informa- 
tion, low prices, fast online ordering & 
browsing. 


a 


300MHz MMX CPU wéfan & TX-Pro Ill 
motherboard, 1 meg. cache, PCI 64 bit 
66MHz AGP 4 megabyte video, 3D 32 
voice digital sound, 2 PCI Ultra DMA IDE 
ports, 4 72 pin EDO/FP & 2 168 pin 
DIMM/SDIMM sockets, 2 serial, 1 paral- 
lel, 2 USB, PS/2, infrared ports, ATX or 
normal power, CD-ROM software, 2 year 
warranty, combo deal only $159. Similar 
as above, but with 333MHz_ Intel 
CELERON/A 128K cache Pentium II 
CPU, Intel jumperless i440LX/EX AGP 
chipset, 3D 8MB EDO video $259. Order 
847-657-1160 or WEB: www.sav 
eware.com (Complete line of computer 
products!) 


SOCKET 7 motherboards, PC 100 oper- 
ation, 1MB cache, on-board sound and 
8MB AGP video, 2 ISA/3 PCI, $96. 
CPUs: Celeron 128K 300/333/400 @ 
$91/99/189. Pentium Il 333/350/400/450 
@ $209/229/389/579. IBM/Cyrix 
300/333 $65/73. AMD K6 MMX with 3D 
now 266/300/350/400 @ 79/99/129/189. 
40X CD-ROM, audio button $45, 
32/64MB SDRAM 10ns DIMM $49/99, 
64/128MB PC-100 DIMM $99/199. S3 
Trio 3D 4MB (SGRAM) AGP video card 
$34. Call for current pricing, other parts 
and illustrated catalog, 1-year warranty 
or better. tech-specialities, Inc., 5703 
Heffernan, Houston, TX 77087-4113, 1- 
800-864-5391 for orders and tech sup- 
port, fax: 713-307-0314, Internet: 
www.ts.nu 


WANT: BUYERS, telecommunications 
suppliers. Seller of used Tadiran sys. 
Coral |, ll, 1ll, Tadex, 60/124, 1A Z key eq. 
ITT, AT&T, GTE. Parts: USB, hubs, cate- 
gory 5 product 110 blocks & connectors, 
adaptors, cable, assemblies network, 
modular, cable tester, computer printer 
cable, video, accessories, waliplates, 
ITT, multiline phones, Western Electric IA 
2 phones 2500 w/tap M/W. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711. 330-456-8177. 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
on ment list. We buy, sell, and trade. 
K AYS, INC., 937-847-2300 OR fax 
937-847-2350. 


EVERYTHING NEW w/warranty! MIl 
333MHz MMX $165, 1.28 gigabyte HD 
$65. 15"/17" SVGA monitors $145/235. 
Pentium systems from $350. Also multi- 
media kits, hard drives, scanners, print- 
ers, SCSI adapters $25. Memory, cases, 
etc. Call for monthly specials. CCI 714- 


778-0450. E-Mail: cci@net999.com 


COLORADO BACKUP tape drives, 
350MB, internal, $35; Summagraphics 
digitizing tablets, $95; thermal wire strip- 
pers, $25. 334-889-4637. 


Mil 333MHz multimedia systems, liqui- 
dation $495. Monitors $100, laser print- 
ers $175, color inkjets $95, notebooks 
$350, 486DX motherboards + SVGA 
$30. Closeout prices on software. Call 
714-778-0450. 


HARD DRIVE liquidation 1,280 
megabytes $65. 8 gigabyte $155. Mouse 
$1.95, SVGA monitors $135, flatbed 
scanners $75, 56K modems 45, 
386SX40 $25, 1.2 floppy $15, Adaptec 
SCSI _ controllers $45, memory 
1.25/megabyte. 714-778-0450. 


Quality Reconditioned 


TEST EQUIPMENT 


. true actions 
‘ yitimetet, © it, 9 fu me 
Digtal "Yaz, 4-5 SR ‘pate: Recut pete se 
in t 60 KHZ, tion Ot, for como! yard 


TRS-80 models 1, 3, 4, 100, pocket com- 
puter, COCO. #10 SASE, 55¢ stamp, for 
list to: TRS-80 Again, 2073 Co. Rd. 127, 
Fort Payne, AL 35967. E-Mail: 
www.simology.convtrs80again 


BUILD YOUR own PENTIUM COMPUT- 
ER or 486 from parts with an easy-to- 
view 78 minute highly acclaimed VHS 
video tape that shows you step-by-step, 
how. Limited supplies, order today only 
$29 vr $59.95) plus $2.95 P&H. Call 1- 
800-754-5096, or send check to: EVP, 
PO Box 2201, Northlake, IL 60164- 
0201, now! 


4 MB, 72 Pin SIMMs $4 ea. P-100 CPU 
$25 ea., 400 VA UPS $30 ea. Pikul & 
Assoc. 314-937-0335. 
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(602) 483-6202 


Fax (602) 483-6403 
14455 North 79th Street, Unit #C * Scottsdale, Arizona 85260 
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SONY/AMIGA/MAC/IND. MULTISCANS 
CPD-1302/1390 TTL/analog sync/gen. 
Refurb. 6 mo. warr. $175. Pikul & Assoc. 
314-937-0335. 


FOR SALE: All items list 9U computer, 
telephone, card, gauge, assembly, tele- 
phone, back plane assembly compact 
PCI, applications telephones, desktop 
#25 M/W cost ea. $45 digital PC product 
line 3U hot swap back plane assemblies, 
6U computer telephone assembly, 1/O, 
connectors I/O cable assemblies, 
telecommunications, training, resources, 
self-study programs, manuals, video 
tapes, CBT disks, training courses. Ohio 
Service Supply Co., PO Box 8802, 


DIGITIZER PADS for Autocad etc. 
“Kurta” and Summigraphics 
“Summisketch” complete $75 each plus 
shipping. 810-989-4600. 


VGA MONOCHROME new 14” surplus 
moniters. In original boxes, white or 
amber rated 220VAC, run great on 
110VAC, 90 day replacement warranty. 
$35 each, 3 for $100, 10 for $250. 801- 
967-6162. 


PANASONIC CF-V21P active color note- 
book computers, 486DX4 75MHz, 12 
meg RAM, 200 meg IID, sound, PCMCIA 
slot with 14.4 fax modem card, 3.5” flop- 
py and mini CD-ROM, 2 re batteries, 


LOOKING FOR cheap clone PC parts 
that actually work? Call UTWE for CD- 
ROMs, hard drives, disk controllers, 
video cards, mainboards CPUs, etc. For 
example, NEW Clone-o-matic mainboard 
with 4 PCI, 3 ISA, 256K cache, I/O built 
on board with 200MHz AMD $90, 486 
“all-in-one” mainboard (video and IDE 
/O) $35 ea. Used, tested guaranteed 
1.44 floppy drives $10 ea. Quantity dis- 
count available. Remember, today we 
have, tomorrow we don't! For all the lat- 
est deal sheets E-Mail: 
dealsheets@utwe.com Call 626-930- 
1121 (10am-5pm Pacific) or fax 626-930- 


Canton, OH 44711. 


manual, and AC adapter $225. John 201- 
488-2652. E-Mail: durbeck@erols.com 


1123. E-Mail: sales@ utwe.com 


OCEAN STATE ELECTRONICS 
CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626 


Step back into the past and build a Vintage tube type receiver or transmitter. Each kit 
comes with all the necessary components to get you on the air vintage radio style. A great 
opportunity to learn to build, troubleshoot and operate vintage tube type equipment. 


THE CAKEPANION RECEIVER KIT 
2 TUBES GENERAL COVERAGE REGEN 


* Receives Am, SSB. and CW 

+ Regenerative Receiver Design 

* Uses two 6AQ5 Tubes 

+ Continuous coverage 500 KC - 10MHz using pre-wound plug in cols 

as in old Inshioned regenerative receivers (Coils sold below) 

* Smooth Vernier Dial Tuning (No Logging Scale) 

* J fet front end isolates the antenna and adds RF gain 

* Solid frequency stability. 

+ Ultra sensitive reception 

* Hi Fi quality audio into 8 ohrns_ Enough to drive a small 

speaker (not included) 

+ Headphone Jack 

* Audio clipper circuit eliminates key chcks and heavy static 

* Solid state power supply 

+ Complete punched and drilled chassis 

(tuning caps and solder lugs are pre-installed) 

+ Well written detailed assembly instructions 

include color pictorals. Manual inchided. 

* Assembly time approx. 6 hours 

* Measures 9 Wide x 9 Deop x 2° High + Weight approx. 5 ibs. 

ASSEMBLE A COMPLETE ORP STATION. THE CAKEPANION RECEIVER 
MATES PERFECTLY WITH OUR CPCW-5 TUBE TRANSMITTER 


2 Tube Receiver Kit 
Broadcast Band Col 500KHz-1800KHz 
160 Meter Coil 15 MHz-3.0MHz 

80 Meter Coil 2 9MHz-7 SMHz 

40 Meter Coil 4. OOMH2-10MHz 


DIGITAL LCR METER — ALSO MEASURES 
>——. VOLTS, AMPS & FREQUENCY 


At Last! An LCR meter that everyone can afford. Now you 
can measure coils, transformers, chokes from tH to 40H. 
Capacitors trom 1 pid to 400 mid and resistors from 1 obynito 
40 meg ohms. 

DCV to 1000 V. ACV to 750V 

Freq 1Hz to 4MHz 

Great price for this instrument. 


LCM-1950 


VARIABLE CAPACITORS 
BROADCAST TYPE — 1/4” SHAFT 
1 GANG 14-365PF 
2 GANG 10-400/10-400/PF ... 
3 GANG 15-SO0PF/SEC 


6146W POWER TUBE 
Rugged version of popular 
61468 used in many 

transmitters. MFG. GE 


$17.95 EA. or $37.00 MP 


12BY7A Driver $15.95 
CALL US FOR ALL YOUR TUBE NEEDS 


LEARN COMPUTER THEORY BY 
BUILDING THIS KIT 
DIGITAL TRAINER MODEL MM-8000 


Starting trom scratch you build a complete computer system, Our Micro- 
Master trainer teaches you to write into RAMs. ROMs and run a 8085 micro- 
processor You will write the initial instructions to tell the 8085 processor to 


prograi ROM 
* Uses the 8156C, 2048 Ba static MOS RAM 
with VO ports and timer 
* Memory option 
* Built in SV power supply 
* 28 key keyboard 
* Complete with lesson manual 
instruchons and experiments. 
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QRP CW TRANSMITTER KIT 
2 TUBES, 3 BANDS 


* 3 Band CW Coverage — 160, 80, 40, meters using prewound plug in coils 
(sold below) 
* Crystal Control 
+ 5 Watts Output into 50 OHMS 
* Single Antenna operation with built in TR Switch 
* LED Output Power indicator 
* Cathode Keying Circuit 
* Solid State Power Supply 
* Tube Line Up 6C4 Crystal OSC, 6A05 Final 
+ Complete with Pre Wound 80 Meter Coil Inchided 
* Complete instruction and Color Pictorials 
* Use with any Receiver or Transceiver 
* Inctudes 2 Crystals for 80 Meters — 3,.64MHz & 3. 7OMHz 
* Complete Punched and Drilled Chassis 
+ Measures 9°W x 9°D. Weight approx. 5 bs 
* Assembly time approx. 6 hours 
BE UNIQUE! GO QAP VINTAGE RADIO STYLE! 


2 Tube Transmitter 
160 Meter Coil 


$109.95 
$9.95 

80 Meter Coil (included) 

40 Meter Coil 

160 Meter Crystal 1 812MHz $9.65 

80 Moter Crystal 3. S60MHz $9.65 

40 Meter Crystal 7,040MHz $9.65 


OTHER CRYSTAL FREQUENCIES IN STOCK PLEASE INQUIRE 


SIGNAL INJECTOR/ 
TRACER 


This handy tester ie both » signal 
Qenerator and receiver. As a gen 
@rator use it lo check out an am. 
plifier, slage by stage. Also tests 
AM radio IF and AF stages. As a 
feceiver you can pin point where a 
detective part exists Will transmit 
and receive simultaneously. 


$9.95 
$7.95 


CODE KEY 


Achustable, heavy duty 
brass base with ball 
bearing pivots. Designed 
for hard usage. 16" 
plated contacts 


CODE PRACTICE 
OSCILLATOR & 
MONITOR 


J Speaker, Headphone 
Terminal, Volume & Tooe 
Controls. Uses 1 OV Battery 


E 
FOR MAKING PRINTED CIRCUIT BOARDS ON ANY 
WINDOWS 95 OR MS-DOS IBM COMPATIBLE PC! 


* Make single or double sided PC Board artwork, up to 30 x 30" 

* Print your artwork on any PostScript™ Laser Printer 

+ Produces a 1X positive, ready to use with precoated board. No other artwork 
required. 

* Produce industry standard solder mask and component layout for silkscreen art 


PCDATAK™ is supplied on one 3.5" disketle with @ quick start manual. The full 
user's manual is larger and must be printed by the user (dot matrix printer ok} 
approximately 75 pages in length. 

The NEW PCOATAK™ software lets you create PC boards ranging from proto- 
types to hobby projects. and on a par with the pro's. You may do the complete 
printed circuit board layout artwork on your own PC; at a traction of the cost of 
other programs, Print the layout on any PostScript™ compatible printer, either on 
regular paper to be photogmphed for a positive or negalive, or on clear film to be 
used directly as a positive with other Datak products 


ALL THIS FOR ONLY 
TO ORDER CALL 


1-800-866-6626 


Ocean State Electronics 


P.O. Box 1458 6 industrial Drive 
Westerly, RI 02891 
Phone: 401-596-3080 Fax: 401-596-3590 

Mail in orders please include $5.00 shipping. 
CANADA $10.50 OVERSEAS $16.00 

Minimum order $10.00 (before shipping) 

R.1. Residents add 7% Sales Tax 
VISA & MASTERCARD ACCEPTED 


VERNIER DIALS 
1-1/2" Diameter 0-10 Marking . $11.95 
1-1/2" Diameter 0-100 Marking $12.95 
2° Diameter 0-100 Marking ..... $13.25 


VERNIER DRIVE 


Amencan made 6:1 verner drve Has dual 
plate mounting flange with two tapped holes 
(2-56) tor dial mounting Input & output mate 
with 1/4" shalt 


$9.95 
SIGNETICS NE602AN 


Balanced Mixer/OSC. Popular IC among 
| experimenters for building OC and super 
het recetvers 


$2.49 


MINI-CIRCUITS SBL-1 
DIODE RING MIXER 


Double Balance Mixer 
LO/RF — 1-500 MHz 
RF OC — 500 MHz 


i $7.95 

OTHER MINI-CIRCUIT PRODUCTS IN STOCK 
AM RADIO 

RECEIVER on a CHIP 
(TYPE ZN414) 


tn a tiny (TO-92) transistor size case, a fen 
transistor tuned AF circuit that requires no 
setup or alignment. Nearly a complate or 
cult, add battery (1.1 to 1.6 volts), tuning 
coil and capacitor and crystal earphone. 
Data sheets with circuit examples included 


ZN414 
FERRITE “LOOP-STIK” ANTENNA 


- - Hard to find Loop-Stik Antenna 
a, NOW IN STOCK! 
- For radio receivers. 
Tunes the broadcast band. 
S40KH2-1600KHz 


Measures 1/2" Dia. x 3 1/2" Long 
includes mounting bracket. Qu26, L«788yuH 


PLUG IN COIL FORMS 


Wind your own coils with these plug 
in coll torms. Made from Grade XX 
Phanolic. Equipped with rim, making 
it easy to insert and pull out Coils 
measure | 1/4" Dia. by 2 1/4. 
Exctusive of the pins. are tke 
the coil forms used in all the early 
receivers and transmitters. Hard to 
find item, Will mount in a 4. 5 of 6 
pin tube socket 


PART NO. 
Cra 
CES 


MAGNET WIRE 


Enamel coated solid copper. For 

winding coils, transformers and 
toroids. Prices for 1/4 Ib. spoois. 

#24 $4.25 #34 _ $6.25 

36 6.45 

#38 6.95 

“40 7.85 


o 


Seesaangnss 
3 


BSeRas 


eun- 
H88s 


6.00 
WE STOCK A COMPLETE LINE OF 
TOROIDS AND BEADS. 

FM RADIO IC 

TDA 7000 

ideal for small mono FM 
receivers. Features an AF 
input stage. mixer LO. IF arrgyimniter stage_ phase demnodu 
lator and muting circuitry. Also useful in LAN. data and 
SCA receivers 
Data Sheet Inchxted 
TDA7000 
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COMPUTER 


SOFTWARE 


FREE IBM DISK CATALOG of Cg 
Shareware and CD-ROMs. MOM ‘N’ 
POP’S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-0111. 
352-688-9108. momnpop @gate.net 


CAM & MOTION SW/HW: Z-trace, PCB 
toolpath. Plotcam motion control, step 
drivers. cmheater@juno.com MSG/FAX 
407-452-7197, 407-459-2729. www.me 
gabits.net/ddt 


LIQUIDATION WIN 95/98, Office97, 
WindowsNT, 10 PACK 1,000 games $25, 
DOS $25, Lotus Smartsuite $10, Word- 
perfect Suite $35. Antivirus $5. Call 714- 
778-0450. 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


oldsoftware.com SELLS and buys 
unopened bargain software and supplies 
for older IBM, Commodore, Amiga, 
Apple 2, and Mac systems. Example: 
Windows 95 version 2.0 full OEM CD (for 
bundling) $49 + $6 shipping (any quanti- 
ty). Web site: www.oldsoftware.com Toll 
free: 1-888-466-8084. 


COMPUTER EQUIPMENT 


WANTED 


WANTED: FOR historical museum, pre- 


1980 micr ters, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private 
collection. Cash paid. Bob Morrow, 765- 
855-2348, rkmorrow@aol.com 


WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 


uipment list. We buy, sell, and trade. 
K AYS, INC., 937-847-2300 OR fax 
937-847-2350. 


TEST EQUIPMENT 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard accepted. Check out our 
invent and specials at WWW.FEIT- 
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 


CUSHMAN CSM-50A1T/G service mon- 
itor, JOOKHz to 1GHz, tracking generator, 
be stability oven, manuals. $3,000. 
KEPCO ATES55-20M metered r sup- 
ply, 55 volts, 20 amps, $275. Fluke 
8030A DMM $50. Terrascience Systems, 
Ltd. TPC-110 inclinometer, with 2 sensor 
heads $200. Laser Artistry, 414-764- 
7400. 


KENTRONIX TEST EQUIPMENT SPE- 
CIALS. Check our WEB site at 
http://www.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E- 
Mail: brian@kentronix.com 


2539 W. 237th Street, Bldg, F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 
LA. & Technical Info: Bye 784-5488 Fox: (310) 784-7590 
OEM IRIES WELCOME 


240x64 dot LCD with built-in controller. 
AND 4021ST-EO. Unir is EL back-lit. $59. or 2 for $109." or 
OPTREX. DMF5005 (non back-lit) $49.” or 2 for $89." 

20 eo neg Po ine Phe builtin controller allows vou to do text and graphics 

Sake gala me interface 
16x1.. OO eM cide $10.00 
bral toe ‘char)....$10.00  20x4 
$7.00  20xé4 (ig. char.) .. 


“$15. 00 32x4... 
5V power requiced * Built-in C-MOS Lco ner ‘ controller * Easy “microprocessor” 


interface + 98 ASCII character generator + Certain models are backiit, cail for more info. 


Graphics and alphanumeric—serial interface 


size Mic. 
480x128 Hitachi $10.00 
256x12 Epson 0. 


9” COLOR SVGA eben peg $179.° 
Fu lly Enclosed — Tilt and swivel type. 


INE INC. 


31,000 customers and still growing 


Non-Enclosed TTL 
Comes with pinout 12V of 14 Amp input * Horizontal frequency 1 Skhz. © Ability to do 40 and 80 column. 
5 inch Amber $25.00 * 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


5”” COLOR MONITOR $39. 
* Flot Foceplate * 320 x 200 Dot Resolution * CGA & Hercules Compatible 
ne bl ssa es 

p Col 


Encased Spread Spectrum RF Modem $99°° 


The ProxLink Radio Module is a small communication device which cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Anaching a pait of ProxLinks to any 
two devices with three wire asynchronous RS-232 pons allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of $00 - 800 feet. Modules use 900 MZ spread spectrum 
radio for communication w does not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, serial port configuration, etc.) can be programmed into 
module's non-volatile memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes are tn apie repair sega roe naar Terminal 
Emulation software and transfer protocols can be used 
require only 69 VOC G90 mAb 323 Op 
Unit size is 4,0" x 6.5" x 0.7. 
details available. are 100 Mw power. 


4 INCH LCD MONITOR s4s9°° 
Compact (4.4" x 3.8" x 1.4") TFT active matrix LCD color monitor including fluorescent 
sroorngp pene Bed wokmanyce eugeta Sey pray 700 horizontal / vertical 
viewing. Low power consumption and long life backlight make it ideal for security and door 
shone tan. Skala 8 VDC exeply and good sesolation allow snéhile cporstions or une oth 
laptops. Standard ribbon cable - Molex connector interface. Complete specifications included. 


and transfering 
sub - D 
. Installation 
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Emseppeo 486 Computer $99.” 
Complete enhanced Intel 486SX-33 based computer in ultra small (9-7/6L x 6-S/8W x 3-1/8H) 
ang pre eon erp shaaangr er 7727 Features include: + One 16 bit ISA 

ports plus dedicated printer port + Parallel optical coupled * Built in 
IBM PC/AT keyboard port * On board VGA sideo and port + Cet dandad Ly ted 

* BIOS is PC/AT compatible 
Unit has a backup Ni-Cd battery system in case of power failure (S$ min. backup time) and 
lockable front cover to prevent floppy drive access Mounting / interface provisions for 
standard 3.5" laptop floppy and 2S inch hard drives. Comes with very comprehensive manual. 


SONY Miniature Color LCD Display (ucxoosaxs) $2922 
* 1.4.CM (0.55 inch) Diagonal Full Color Display + Built In Horizontal and Vertical Drivers + Delta 
Dot Pattern for High Picture Quality - $37 dots (H) x 222 dots (V) * Compatible with NTSC & PAL 
Format and Sync Inpats + 12 VDC Operation with -1 to +17 V RGB Signal and Driver Input Voltage 
+ Excellent Display for Viral Reality Projects, Viewfinders, and Miniature Test Equipment 
Displays + Pin Outs and Specification Included * Unit Requires Clock. Synchronization and Video 


CELL SITE TRANSCEIVER $49" 2 for s99 


Lage beeen senda age eideelgesmgtelytous tel pape nah arwae we arhncatres ona prantt 


COLOR CCD CAMERA $892 


* 12 VDC + 1/3-inch, CCD area image sensor + 514 (horizontal) x 491 (vertical) * 2:1 interlaced + 15.734 kHa 
(borizontal), $9.94 Hz (vertical) + 330 horizontal and 350 vertical lines + 10 Ix + 1V, NTSC signal format + 
Lens: 1/3-inch, fixed focus (F:2.8 £5.6) + Dimensions: (W) 67 (2.63) x (H) 34 (1.45) x (D) 112.6 (4.43) 


MARCH SPECIALS: HP 3488A main- 
frame $550 (cards available); HP 4140B 
pA meter, DC voltage source with HP 
16055A fixture $2,300; HP 436A/022 RF 
power meter with cable $975; HP 
5343A/1,6,11 26.5 GHz microwave fre- 
quency counter $3,500; HP 8111A/001 
20MHz pulse/function generator with 
burst $1,300; HP 8112A 50MHz pulse 
generator $3,900; HP 8116A/001 50MHz 
pulse/function generator with burst, loga- 
rithmic sweep $3,700; HP 8161A/020 
100MHz dual channel pulse generator 
$2,500; HP 83522A .01 to 2.4GHz 
8350B plug-in $3,300; HP 83570A 18- 
26.5GHz 8350B plug-in $3,900; HP 
8410C, 8410B network analyzer main- 
frames $595, 425; HP 8411A/018, 
8411A harmonic frequency converters 
$395, 250; HP 8743B/018, test set $495; 
Audio Precision SWR-122F balanced 
switcher $650. All with warranty, in excel- 
lent condition. Pepper Systems 
(http://nome.earthlink.net/~peppersys) 
214-353-0257 (Fax 214-902-9511). E- 
Mail: peppersys @ earthlink.net 


WANTED: RADIO service monitors, IFR, 


Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or Fax 
716-763-0371. http://www.amtronix.com 


EQUIPMENT MANUALS we have 
1000's of service and operators manuals 
for all types of test and measurement 
equipment from 1950 to present. All test 
equipment manufacturers are represent- 
ed. Call, write, or fax your want list. 
Please include mfg.s manual P/N unit 
serial numbers if known. Manuals Plus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $260 or less. 
We also handie 478As and many others. 
Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541-753-4629. 


BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540- 
0169, FAX 714-540-5417. 


TEST EQUIPMENT repair or overhaul 
Tektronix, HP, Wavetek, Boonton, etc. 20 
years experience with former Slep 
Electronics Co., same excellent service 
same reasonable rates, satisfaction 
guaranteed. Brooks Electronics 828-349- 
3503. E-Mail: nwbrooks @dnet.net 


@ Synthesized Signal Generator 
Clean sinewaves DC-21.5 MHz with .001% accuracy! 
.01 Hz steps. DC Offset. RS232 remote control. 


@ Arbitrary Waveform Generator 


BEST PRICES on guaranteed test 
equipment. Oscill , Tektronix 305, 
454, 475, SC 504, 2225, 2246, & others. 
Huntron Tracker 2000, Fluke, HP and 
other fine used test equipment. Check us 
out at: www.lonemtn.com 


SPECTRUM ANALYZER in a probe. 
$249. View thru your inexpensive scope. 
WWW.spectrumprobe.com 


POOR MAN'S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1,700 
MHz. Basic kit only $78. Now available 
with switched resolution filters, tracking 
generator and direct or frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 310B, Bethpage, NY 11714. 
http:/Awww.science-workshop.com 


DEC EQUIPMENT WANTED!!! We are 
ee DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Secon: (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
7 ent list. We buy, sell, and trade. 
AYS, INC., 937-847- 2300 OR fax 
937-847-2350 


TEKTRONIX SALE: 2235A $600 

tity discounts. T202 portable 
storage ideal for field service, as pte 
$400; 2445B $1,900; 475A DM44 $475; 
7704A 2-7A26, 7B80, whi $300; 7904 
supply needs work, bright CRT $150; 
7A13 $100 LED; 7A18 ; 7A19 $75; 
7A26 ; 7B53A $60; 7B80/7B85 $65 
either one; 7B92A $125; P6201 FET 
probe complete as new $300; 1105 
power su) $150. All with money back 
warranty. Psitech Plus, 707-745-4804, 
www.psitech-plus.com 


HEWLETT PACKARD SALE: HP 3314A 
function generator $900; 1630D logic 
analyzer complete $300; 8350A sweeper 
frame $800; 5335A opt 20,40 $325; as 
new 1980B posed a! meas. br he 
$500; 3455A DMM coe tae 

counts; 4940A o IMMS Si 
86601 110MHz R sesaon $400; 86603 
2.6GHz insert $1,750. All with 

back warranty. Psitech Plus, 707- 745. 
4804, www.psitech-plus.com 


FLUKE 8921A true RMS voltmeter 
$300; 8000A 3.5 digits $50; 8810A, 
8820A $75 each all in quantity. Philips 
PM 6654 high resolution rammable 
timer counter, $250. Psitech Plus, 707- 
745-4804 www.psitech-plus.com 


@ Function Generator 

Ramps, Triangles, Exponentials, Noise & more. 

0 to 2 MHz in | Hz steps. Continuous or Triggered. 
@ Pulse Generator 


40 Megasamples/Second. 32,768 points. 12 bit DAC 


wi 


Digital waveforms with adjustable duty cycle 


Ramps, Triangles, 


Int/Ext FM, PM, 
Exponentials 


Telulex Inc. model SG-100A 
¥ 21.5 MHz 
v¥ .01 Hz steps 
¥ multi-unit 
phaselock 


DC to 21.5 MHz linear 
and log sweeps 


InvExt AM, SSB, 
Dualtone Gen. 


BPSK, Burst 


red Ll 


Pulse Generator Arbitrary Waveforms Unlimited Possibilities! 


http://www.Telulex.com 


Email: sales@Telulex.com 


Noise 
Tel (650) 938-0240 
Fax (650) 938-0241 


2455 Old Middlefield Way S 
Mountain View, CA 94043 
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TEK SCOPES: We have most 2200, 
2400 series in stock. Competitive prices. 
Metrowest Technologies PH 508-478- 
7613, FAX 508-634-3854. www.metrowe 
sttech.com 


SPECTRUM ANALYZERS: Tek 7L5, 
7L13 plugins and 490 series in stock. 
Metrowest Technologies PH 508-478- 
7613, FAX 508-634-3854. www.metrowe 
sttech.com 


HP 4815A Z-meter: Sandford 
Associates. TOTAL service specialist. 
Repairs warranted to HP/QA factory 
specs. Former HP tech/supv with exper- 
tise, parts, and tooling. Tel/fax: 908-852- 
7989, E-Mail: GS_SA4815@co 
mpuserve.com 


WE BUY electrical power systems test 
equipment. This includes the followin 
manufacturers: Multi-Amp (now AV 
Multi-Amp), Biddle or James G. Biddle 
(now AVO Biddle), Megger (now AVO 
Megger), Associated Research, AEMC, 
EIL, Programma or any other test equip- 
ment used for testing high voltage equip- 
ment and components. The test equip- 
ment that we are looking for is used for 
testing high voltage transformers, circuit 
breakers, cables, and protective relays. 
FAX 972-564-9139 or phone 1-800-261- 
9139 for quote. Phase-3 Power Test 
Equipment. 


KEPCO BOP 72-6m, Sarg De sup. 


+75V, +6 amp. Mint cond., 


50 (new, 
$2,800). Keith, 541-995-1172. 


TEK PLUG-INS: We have many on the 
shelf. Metrowest Technologies PH 508- 
478-7613, FAX 508-634-385. www.metr 
owesttech.com 


WANTED: LOOP ANTENNA 10509A 
from Hewlett Packard 117A any condi- 
tion. Call Greg after 7pm EST 305-261- 
0929. 


Tired of Expensive Inkjet Cartridges ? 


Save 90% on Inkjet Inks ! 


Printer 


| # of Refills Cost/Refill | 
Black | Color | Black | Color | 


HP 500 Series, 400, Officejet 300, 350, Fax <a. 
HP 600 Series, Officejet 500, 570, 600 | 14 
HP 800 Series, JOOOC, 11I5OC, Copier 120, 210 | 10 


HP 720C, 722C, 890C, 1120C 


10 


| Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 | 20 
| Canon BJC-4000 Series, C2500, C3000, C3500, C5000 60 


Apple StyleWriter 2400, 2500 


‘Canon BJC-600, 610,620 Apple SWriter Pro 13 


Epson Stylus Color, Color Pro, Pro XL 
Epson Stylus Color Il, Ils 
| Epson Stylus Color 500, 200 


12 
15 
17 


_ Epson Stylus Color 400, 600, 800, 850, Photo 17 
Lexmark JP 1000, 1020, 1100, ExecJet Il, llc, Medley 4C | 17 
_ Lexmark JetPrinter 5700, 5000, 7000, 7200 i | 
| Xerox Home Center 450C, XJ6C Inkjet . 12 


Printer 


‘Canon BJC-4000 Series, C2500, C3000, C3500, C5000 
| Apple StyleWriter 2400, 2500 

‘Canon BIC-600, 610,620 Apple StyleWriter Pro 

__ Hi-Capacity Canon BIC-600, 610, 620 


Canon BJC-70, BJC-80 


Epson Stylus Color, Color Pro, Pro XL 


Epson Stylus Color Il, Ils 
Epson Stylus Color 500, 200 


Epson Stylus Color 400, 600, 800, 850,1520, Photo 


* BULK Inks, Refill Accessories 
* Glossy card stock & Coated Paper 
* School & Government PO’s Welcome 


* 2-3 Day Shipping 


Inkjet 
Southwest 


www.inkjetsw.com 
(602) 668-7334 Fax 


44 March 1999/Nuts & Volts Magazine 


= 
. . 4 


BLACK 
CARTRIDGE 
$5.50 
$5.50 
$4.95 (9cc) 
$5.95 (15cc) 
$9.95 (3-pak) 
$12.00 
$14.00 
$14.00 
$14.00 


Kit Price 
Black | Color 
32.95 39.95 
32.95 44.95 
39.95 39.95 
39.95 44.95 
29.95 39.95 
29.95 39.95 


4.71 2.85 
4.71 3.21 
6.67 4.00 
6.67 4.50 
2.15 2.00 
0.50 0.67 


1.50 3.07 
2.50 3.33 
2.00 2.66 
1.50 2.35 
1.50 2.65 
3.00 2.35 
4.00 2.35 
1.36 3.33 


29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
39.95 
29.95 


39.95 
39.95 
39.95 
39.95 
44.95 


COLOR _ | 
CARTRIDGE 
| $12.95 
Low S205. 
$4.95 @ (9cc) | 
| $5.95 @ (12cc) | 
$14.95 (3-pak) | 
$19.00 
_ $19.00 
$19.00 


$19.00 


| 


Quality Inks for: 


HP ¢ Epson ¢ Lexmark 
Canon ¢ Apple « DEC 


Call or see us online! 
Monday - Friday 
7:30 - 4:30 PST 10:30 - 7:30 EST 


1-800-447-3469 


(602) 668-0959 


Write in 36 on Reader Service Card. 


HP SPECTRUM analyzers: 8555A, 
8558, 8559, others. Performance guar- 
anteed. Metrowest Technologies PH 508- 
478-7613, FAX 508-634-3854. 
www.metrowesttech.com 


SHOPPING FOR equipment: Metrowest 
Technologies, Bostons Equipment 
Supersource. Call for a quote on your 
next purchase. Metrowest Technologies 
PH 508-478-7613, FAX 508-634-3854 
www.metrowesttech.com 


POCKET TESTBENCH, tiny, portable, 
RS-232 instrument. Scope, _ logic, 
counter, generator modes. Oricom 
Technologies, 303-449-6428 
www.sni.net/~oricom 


11 SYSTRON Donner pulse 
model 110B (check 
each. 281-934-1800. 


enerators, 
excellent). $30 


ENGINEER TESTED: Spectrum analyz- 
ers, frequency counters, frequency stan- 
dards, meters, scopes, generators, curve 
tracers. Books. Temperature, time, 
weight, light, sound, distance, etc., mea- 
surement instruments. VISA, MASTER- 
CARD, AMEX. “Performance tested.” 
NIST calibrated. Warranteed. New & 
used. Gary N6ZD. HTTP://TECH-SER 
VICES.CO 


DIGITAL MULTIMETERS at dealer 
prices. Visit www.CrowRiver.com for 
details. Mention Nuts & Volts with order 
and deduct 30% from normal list price. 


TEKTRONIX AND some HP and other 
test equipment at fair prices. Visit 
www.test-equipment.net 


PAR 5209 research grade lock-in ampli- 
fier $1,200. Phone 732-445-4915. 


Check out the new 
Nuts & Volts Book Store 


See ad on Page 10. 


ADVANTEST R3261C 9KHz to 2.6GHz 
spectrum analyzer, new in box $9,500 
(about 1/3 off current Tektronix price). 
Visit www.test-equipment.net or call 
732-445-4915. 


IFR T-1200SR scanning receiver, combi- 
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
signal strength meter. 100KHz-1GHz in 
100Hz increments. $3,900, 90 war- 
ranty. Ph 561-747-3647, fax 561-575- 


TEKTRONIX PLUG-INS DC508A 1 ea., 
DM501, FG501, 7S11, PG505 all 1 ea. 
7A19 4 ea., 7A26 4 ea., 7A24 2 @a., 
7B92 2 ea., 7B92A 2 ea., RG501 1 ea., 
Price $1,500. Call or fax 732-681-2032. 


HP 8620C sweep oscillator opt 011 with 
86242A RF plug-in $500; HP 3551A 
transmission test set $500; HP 5345A 
electronic counter with channel C plu 
in, — 011 and 012 $500; Tektronix 
oscilloscope 475 200MHz with opt. 93 
$500; Tektronix 7912AD programmable 
digitizer $500; HP 5316A universal 
counter $500. Call or fax 732-681-2032. 
Each with 10 day right of return. 


CHEAP PRICES on Tektronix 7000 
series ‘scopes and plug-ins. Call or fax 
732-681-2032. 


WATTMETERS URMN-120, 2-1000 MHz, 
10-1000W, three couplers, meter, case, 
manual, used, exclt., 20 Ibs. $140. Add 
shipping. Tartan Electronics, Box 36841, 
Tucson, AZ 85740-6841, 520-577-1022. 


HP 8660D nice condition, w/manual 
$2,000, includes options 005, 100 and 
an 86635A modulation section. Phone 
732-445-4915. 


SECURITY 


SURVEILLANCE EQUIPMENT wanted. 
Audio, video, RF, telephonic, countersur- 
veillance, communications, any other 
professional equipment. Fax 410-836- 
1190, E-Mail to Sales@swssec.com 
Voice 410-879-4035. www.swssec.com/ 
used.html. 


SALE! IC 113: PIR motion detector with 
audio! W/ NO/NC alarm output. CCD 
camera with audio can be turned on by 
detector. 5-1/4” (L) x 2-3/4" (W) x 2” (D). 
$89 @ 5 pcs., @ 10 pcs. Matco, Inc. 
1-800-719-9605 Fax: 630-350-9546. E- 
Mail: sales@mat-co.com Web = site 
www.mat-co.com 


8 CAMERA DUO-QUAD DISPLAY 
BLOW-OUT. 8 camera B+W 2 page hi- 
res. real-time quad w/2 video outputs. 
Selectable display quad/sequencer or 
both. These units are brand new discon- 
tinued American Dynamics AD1475A. 
Similar units in this magazine are twice 
the price. Not a China imitation. Industrial 
unit. Our reg. price $350, NOW $175 EA. 
While they last! Pro-Vid Sys. 781-933- 
0827. E-Mail: Ricks Video@ MSN.COM 


SALE! QVS 104: Quad video system. 
Near real-time. 8.5” (W) x 2” (H) x 5.5” 
(L). $169 @ 5 pes., $149 @10 pcs. Also 
available: 8-2 video auto-switcher, $65 @ 
5 pes., $59 @10 pcs. Distributors wel- 
come. Matco, Inc., 1-800-719-9605 Fax: 
630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com 


ALARM CATALOG of panels, motion 
detectors, contracts, CCTV & more. 
Equipment that only the professionals 
can buy. Send $2 to HES Electronics, 


POB 183, Brick, NJ 08723. Mention this 
ad and get a $10 off certificate! Visit 
www.heselectronics.com 


COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelievab! 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


SALE! PS 102: Built-in pin hole CCD, 
lens size: 3.6mm. 5-1/2” (D) x 1.7" (H). 
$79 @ 5 pes., $72 @ 10 pcs. Distributors 
welcome. Matco, Inc., 1-800-719-9605 
Fax: 630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com 


SALE! AS-1000, 2.4GHz transmitter & FACTORY SALE! 
receiver with audio! Capable handling 
total of 3 wireless cameras, range: >300’. 
Built-in camera, 400 TV line. $189 @ 5 


pes., $179 @ 10 i Additional camera 
atc 


lens and pin 


$119 @ 10 pcs. 0, Inc. 1-800-719- 

9605 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www. Mail: 
mat-co.com www.mat-co.com 


RAINBOW 
KITS 


Use this kit to control cool 
ing fans, or any device 
that is temperature acti- 
vated. Output is 100mA. 
For a 3 Amp application 
use the Relay kit RP-1 or 
> the new Micro-controlied 
Relay PRC-1 kit Temperature probe inciud- 
ed. Operating voltage: 7.5 to 18v DC 
Size 5x12 
(Temperature Range 32°- 200° F) 


FC-1 kit $14.95 


WIDE BAND PRE-AMP uses pce and 
surface mount technology for better performance. 


- Use this for scanners, HT's, 
a Frequency counters, 
ae er] Satellite Receivers. ampii- 
{= = | fies low-level (weak) signals. 
If the signal is extremely low 

, two amplifiers can be used in a series, 


* 1MHz to 2.5 GHz 2.8dB NF 

* 10B compression=Od8m 

* Gain: 1MHz- 20dB to 2.5GH2-6dB 
* Power requirement: 12v @ 6Ma 


WBA-6 


TV NOTCH FILTERS 
FOR CHANNELS 

2thru 22 

ONLY 


a ZPena 


* Push ON / Push OFF 
switch. 

+ Flashes 3 weeks on 
2 AAA batteries 

» Great for kids, bike 
riders and joggers. 

* Keep in car for 
emergencies. 

* Tough ABS case with 
belt clip 

* Size: 1 3/8" x 2 1/4" x 1 1/8" 


BFL-3 suit $6.95 
2 for $9.95 


* Smiley face +! Love You * Hearts + Skull 
(ail ditlerent) 2 1/2" Long 4mmv/650 nm 


xi $19.95 | LP-4 BUILT $12.95 


Our TV fiters eliminate unwanted TV channels or 
interletence that aRers both sound and video with 


(Ee channels (2 thru 22) only 


NOTE: All TV Filter Kits are 
sold for educational purposes only. 
You must obtain permission from your 
local cable company before using these filters 


a ig Ae 


FM STEREO TRANSMITTER Have your own FM radio station. Any stereo signal you plug 

into the FMST-100 transmitter kit will be transmitted to any FM radio tuneable from 76 to 108MHz FM. 

Phug in your CD player, tape deck and have @ wireless link to any FM radio, within 200 ft. Listen to your 

CD while mowing the lawn. Transmit from your car to your camper, or through an auditorium. Transmit 

music on one channel sing on the other. Compatible with any audio system. Clarity is excellent, aprox. 
40dB stereo separation. Length of antenna determines dis- 
tance of transmission. Comes complete with left & night input 
level control as well as a crystal for lef & night stereo separa- 
tion. ANTENNA NOT INCLUDED 9v Battery operation. 


FMST-100  size:1s*x16" KIT $29.95 
Cabinet SIZE: 1.5°x25"x3" $8.95 


burn out! 
+ Battery lasts 
for years! 
* If you have 


fave a hashight 


+ Replaceabie battery! 


Red MLR 35 
Yellow MLY each 


BUSY PHONE LIGHT 
Add this littie kit to any or all of 
your telephones. When one 
phone is used a red LED will 
fight on the other extension 
This lets everyone know when your computer modem 
is in use. Power requirement 9v OC. SIZE: 1.1" x .6* 


This kit can be 
great fun at par- 
ties. When you lie, 
generally your 
hands will sweal 
and the more you 
sweat the louder 
the tone. This kit 
allows you to measure these changes, only a 
slight amount of change will cause the tone to 
increase in frequency. Power requirement 6 to 


12v DC. SIZE: 8° x12" 
LD-1 iT $9.95 


Write in 37 on Reader Service Card. 


1/3” CCD, 430 line horiz., 12V/100mA, 
hole types, 
3.6mmV/F2.0, 0.8 LUX, 1.27” (W) x 1.27” 
(L) x 1/2”-1" (H). $49 @ 5 pcs., $44 @ 10 
pcs. Distributors welcome. Matco, Inc., 1- 
800-719-9605 Fax: 630-350-9546. E- 
sales@mat-co.com Web site 


ware 
CNL100, CNP101: 


lens 


cha 


FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft- 
4: 


SATELLITE 


EQUIPMENT 


1-800-843-2425 or 


www.baylin.com 


DSS AUTOMATIC LNB cutoff. Very low 
noise, no adjustments, works with all 
models. 
es. 10% discount for 10 or more. 
Call 703-764-5118 to place an order. 


DSS TEST CARD information. Call toll 


$60 each, plus_ shipping 


free, 1-888-416-7296. 


room. Add a parabolic 
reflector and hear blocks away. The BIG EAR can be hidden 
about anywhere. Makes am ultra sensitive intercon. Can be 
used as a 1SW AMP. We supply a mintelectret mike in the 
hit. Power requirement 6 tol2v DC. SIZE:1.75"x 1" 


AA-1  suits29.95 KIT $10.95 


STROBE 
LIGHT 


attention getter, 
warning  light,or 
flashing light for 
model airplanes? Then this kit is for you. Use @t as an 
emergency light for your auto, radio tower, even use it 
on your bicycle. Has a variable flash rate. Power 
requirement 6 or 12v DC. Size 3.5*x1.9" 


ST-1 Kit $11.95 


Plug your mic }. 


into our AP-1 and drive your amp. to full capacity 
Connect an AP-1 to a pair of amplified speakers, 
plug your mic in and you have an instant PA sys- 
tem. Requites 6 to 12v DC Size: 1.75" X1" 


vam 2 BEEP BEEP BEEP. Works oncabie [S 


Sweet 16 tone decoder 
operates great over phone lines, radios 
or scanners, 

* 16 TTL Level Outputs 

* DTMF Decoder Decodes 16 different 
touch tones using the phone, radios, 
or scanners. 

* One relay & driver circuit on board 

* Ov batiery powered. Size: 2 3/4" x 2 VE 


Kit $34.95 


WIRELESS 
FM MICROPHONE 
Small but mighty this little 
jewel will out perform most 
units many times its price. 
it really stomps out a sig- 
nal, The WM-2 kit is a 
buffered wireless mike that operates from 
BOMHz to 120MHz FM, the frequency of any 
broadcast FM radio. Inciudes a mini-electret 
mike. 6 to 12v DC. SIZE: 1.25" x1" 


Kit $14.95 
DC VOLTAGE 
MONITOR 
Wf battery status is 
important, you 
need this kit. This 
kit uses 7 LEDs 
to monitor 12v 
DC in Iv, 1/2v, or 
1/4v steps. Monitor 8v or 5v in 1/4v steps 
Great for boats, motor homes, model planes or 
race car ni-cads. All parts and instructions are 
included SIZE; 1.3° x 2.7". If you want to 
switch more power seé our Triac (TP-1) 


KIT $7.95 


is the kit 
everyone has 
been asking for. 
Turn your digital 
volt ohm meter 
into an inductance meter. |t will read inductors 
SuH to 7MH. Power requirement Sv DC. 
SIZE: 1.75" x 2.5° 
\A-1 kit $14.95 


IA-1 CABINET 


Do you need an} 


The DT-3 kit will 

turn your digital volt 

ohm meter into an 

9 accurate digital ther- 

mometer with .1 degree resolution, Measure 

temperatures from -40° to 250F° The remote 

sensor is .25° sq. and can be mounted many 

feet from the meter.Power requirement 9V DC 
SIZE: 2° x 1.35" 


KIT $8.95 
CAPACITANCE 
METER 


This kit will turn 
your digital volt 
meter into a capac- 
itance meter. Turn 
that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 


DC. SIZE: 1.80" x 2" 
KIT $12.95 


VOICE ACTIVATED 

SWITCH 

This VOX circuit can be 

used to operate a tape 

+ | recorder, ham radio, CB 

————— radio, or turn on an alarm. 
The VOX-1 kit has 100MA of output that oper- 
ates a relay, light, motor, ? What could you do 
with a sound activated switch? Power require- 
ment 7.5 TO 18v DC. SIZE: 1.5° x 1.3" 
if you want to switch more power see our 
Triac (TP-1) or Relay (RP-1)Power kit, 


M ~\ SWITCH 
A RS: This phone line powered 


<3} switch is small enough to be 
installed anywhere. Every 
time the phone is picked up the recorder will record 
both sides of the conversation automatically. Use ft 
in your office to record all phone calls so you don't 
loose important information. SIZE:1" x .6° 
it you want to switch more power see our 
Triac (TP-1) or Relay (RP-1)Power kit. 


KIT $12.95 


P, Don’t ever get stuck with 

a flooded basement or 

over fill your water buck- 

et When the liquid level 

reaches the sensor it 

automatically turns the 

pump on or off. The Water Alarm supplies you 

with 100 mA of output that activates a relay ( that 

you supply ). This relay can turn on a sump 

pump, or in applications where you are filling a 

area with liquid it turns off the pump. Sensor 
included. Size 1.4” x 2° 

KIT 17.95 


WA-2 


Please add sufficient postage First 'b $5.50 Canada $7.50 Additional LB. Add $1.00 
US FUNDS ONLY We will accept telephone orders for Visa or Mastercard 
Electronic Rainbow Ind., Inc. = 
6227 Coffman Rd. Indianapolis, IN 46268 Racca 


evectaomic CALL 317-291-7262 FAX 317-291-7269 
RAINBOW INTERNET: www.rainbowkits.com 


aT 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 


90 DAY WARRANTY PARTS & LABOR « 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS 


Alllech 360011, Frequency Syn, .01-2GHz ...........-$800 .26-1090MHZ.... 2... ese r cree ee sceercerererre $8, 

Alltech 7615, Noise Source, 28VDC, .01-1.5GHz........ $250 HP 86568, Signal Generator, .1-990MHz, AM/FM..... . $2,000 
Alltech Type 32, Precision Attenuator, 0-100dB ......... $300 HP 8660C, Freq Syn w/86603A & 86635A, 2.6GHz... .. $2,500 
Argosystems AS210, Frequency Calibration System . . .$2,000 HP 86601A, AF Plug-in, 110MHz..... 2.0.06... 00 000s $200 


Bird 4381, RF Power Analyst, Opt. 832 ............... $200 HP 86602A, AF Plug-in, 1300MHz..... 2.6.6.5. 0c sees $500 
Boonton 1028, Signal Generator, 45-520MHz.......... $500 HP 86603A, AF Plug-in, 2600MHz ...........-..00. $1,500 
Boonton 518-A4, Q Standard . 2.6... 6. cee e eee euees $100 HP 86632A, Modulation Plug-in... 6... .sceeveeeeeee $200 
Boonton 82AD, Modulation Meter... ...... ees eeeee ee $650 HP 8672A/01, Signal Generator, 2-18GHz............ $5,000 
Boonton 9280, Digital AF Millivolt Meter .............. $250 HP 8897A, RF Plug-In, 26.5-40GHZ............00 cee $250 
Boonton 4200/4E, Power Meter with Sensor ........... $600 HP 8743A, Reflection Transmission Test Set........... $200 
Boonton 4200/4G, Power Meter Sensor, .01-26.5GHz . .. . $200 HP 87434/018, Reflection Transmission Test Set, 18GHz . $300 
Boonton 4220/51013, Power Meter with Sensor......... $600 HP 8750A, Storage Normalizer, Includes Cable......... $250 
Boonton 4300, Power Meter, 2 Channal............. $1,200 HP 8756A, Scalar Network Analyzer .............05 $1,500 
Bruel & Kjaer 1612, Bandpass Filler... ....+++--++0+ $250 Hp 8970A, Noise Figure Meter..........0ecse0s 005 $4,000 
Call. Inet. 1017, AC Power Source -..........++, +=; $400 Hp £36174, DC Power Supply, 0-40V, 1A.......- 0000 $250 
Eaton 380K11, Frequency Synthesizer, 1-2000MHz . . . . $2,000 Hyp K4a6A, Power Sensor, 18-26.5GHZ ............05 $100 
EIP 371, Source Locking Microwave Counter, 18GHz . . . $1,000 tip p4gea Power Sensor, 12.4-18GHz $100 
ElP 545A, Microwave Counter, Opt. 02,05,08........- $1,000 jp x486A, Power Sensor, 82-124GHz ............. $100 
et One ee $200 ‘Huntron HTR 1005B, Tracker Component Tester ....... $300 
ota sting ee Ksuratecreretyrvonse te Keithiey 192, Programmable OMM, 6.5 Digits, HPIB . .... $600 
Asshivioestestatio Keithley 195A, Digital Multimeter... ...eeseeee+++ $900 
Fluke 5408, Thermal Transfer Standard............... Keithle Electromete 
Fluke 6010A, Frequency Synthesizer, 10Hz-11MHz...... $300 oar hed Filter, LP, HP. BP. Cuned rian: pl 
Fluke 6080A/AN Frequency Syn., .5-1024MHz........ $4,000 & North 1091 Cc dase Par 0011 F-{ ey 
Leeds , Capacitor Decade, .001uF-luF .... $150 
dion Vabyer ear gla a $250 Narda 5082, High Directly Bdge, 248GHZ .......... $300 
General Microwave 478A, Peak Power Meter Sessile on $700 Narda 5292 Directional Coupler, 1-18GHz............. $200 
. aot ice tea egt ata Red PMI 1018B, Peak Power Meter ........-......-.-555 $200 
General Radio 1557, Vibration Calibrator.............. $400 
Racal Dana 1515, Delay Pulse Generator ............. $500 
Gigatronics 600/6-12, Frequency Synthesizer ........ $1,000 Racal Dana 1992, Fi 
; , Frequency Counter, High Stab. ...... $500 
Gigatronics 600/10-18, Frequency Synthesizer........ $1,500 
Gigatronics 910, Frequency Synthesizer, .05-26GHz, Racal Dana 9082P, Signal Gen. 1.5-520MHz .......... $400 
Op GMS sconce Acces caicvsasthesenecsst $8,000: Race! Dana 9903, True MS FF Level Meter ».....-+». $600 
Gulldline 9154C, Transvolt Standard Cell ............. $309 Racal Dana 9515, Universal Counter, HPIB, Opt. 41 ..... $200 
Guildline 9577, Precision DMM, 7.5 Digils ...........++ $300 Rohde & Schwarz SPN, Audio Generator Gaidwenavivnte $300 
iV Sencore TF30, Super Cricket Transistor Tester ........ . $200 
Hitachi V-212, Scope, 20Mriz, Dual Trace ..........++- $200 ’ 
HP 11590A, Blas NetWork ......ceseceeceeuseevers $250, Simico AIN0, Aervetal Ant-sialo,.. +5 s-65+44.+++ + $100 
HP 11604A, Universal Extension ...... . $100 Tek 11A72, Vertical Amp, 2 Channel, 1GHz........... $1,000 
HP 11605A, FlexibleAnm ........ $100 Tek 134, Probe Amplifier for P6021 & P6022........... $100 
HP 11638A, Calibration Kit, Type N . $600 Tek 1420, NTSC Vectorsoope .....+-+++rsceeseerees $500 
HP 11665B, Modulator ............... $250 Tek 1470, NTSC Color Sync & Test Sig. Generator ...... $500 
HP 11712A, Service Kit for 8670 Series Inst $500 Tek 1502, TOR, Opt. 4, Chart Recorder ..........+-+ $1,000 
HP 11869A, Adaptor for Plug-in 8350/8 . . $350 Tek 1503/01/05, TOR, Scale in Meters .............. $1,000 
HP 11970A, Harmonic Mixer, 26.540GHz . $900 Tek 178, Linear IC Test Fixture, For 577 ..........00. $150 
HP 11970K, Harmonic Mixer, 18-26.5GHz . $800 Tek 2336, Scope, 100MHz, Dual Trace ........+.+2s+5 $700 
HP 119700, Harmonic Mixer, 33-50GH2 . . $800 Tek 2432, Scope, Digital, 300MHz, 4 Channel......... $2,000 
HP 1600A, Logic Analyzer wipods .. .. $400 Tek 24458/10/12, Scope, 150MHz, 4 Trace, HPIB...... $1,800 
HP 16300, Logic Analyzer wipods $500 Tek 2465, Scope, SOOMHz, 4 Channel ...........+.+ $1,600 
HP 1631D, Logic Analyzer, Di $700 Tek 305DMM, Scope, 10MHz, Dual Trace, DMM, battery . $500 
HP 165108, Logic Analyzer Card, 16500A System. ...... $500 Tek 4041, System Controller, GPIB .......-.-. 60. es- $200 
HP 16530A/16531A, Digital Scope Card, Tek 464, Scope, 100MHz Dual Trace, Storage ......... $400 
SORDOA DONO sok avuuenuccs aes eadpeuasen’s $500 Tek 465, Scope, 100MHz Dual Trace... ....... 20:00. $400 
HP 214B, Pulse Generator... . 6.0... 56sec eee eee $1,000 Tek 492/02, Spectrum Analyzer... ... 0.0. s-sseeeeee $3,500 
HP 33102A, Microwave Switch, 100MHz-18GHz........ $100 Tek 492BP, Spectrum Analyzer... ...... cece eevee $8,500 
HP 3312A, Function Generator, .1-13MHz, Sweep....... $400 Tek 496P, Programmable Spectrum Analyzer ......... $4,000 
HP 3314A, Function Generator, Opt. 001 .........+05 $2,000 Tek 5AI13N, Ditferential Comparator .........60-e00es $250 
HP 3325A, Function Generator ...........0000 000d $1,000 Tek SA20N, Differential AMP .....-. 00. s0eceeeeewens $100 
HP 3325A/01/02, Function Gen., Opt. 0102.......... $1,500 Tek 604, XY Monitor... 1.655. eee e cere reece eeeeene $100 
HP 33322H, Programmable Attenuator, OC-18GHz ...... $250 Tek 7020, Programmable Digitizer PI ..... 6... 666.605 $600 
HP 3400A, RMS Voltmeter, 10Hz-10MHz....... 66.6.6. $200 Tek AASO1, Distortion Analyzer . os... 5. sees cee veeeee $800 
HP 3403C, True RMS Voltmeter. EP ere ee $200 Tek DC503, Universal Counter Timer TM500........... $100 
HP 3468A, Multimeter, 5.5 Digits... . 2... 5. sce eeeees $400 Tek 0C504, Counter/Timer TMS00 .... 0.0.6 e ese eeees $100 
HP 3586C, Selective Level Meter, S0Hz-32MHz......... $600 Tek DM502A, Autoranging OMM .....-.-.0ceceeerees $150 
HP 41408, Picoammeter, DC Source .....--..+..++- $2,000 Tek FG501, Function Generator, MHz ........ 0.00065 $100 


HP 4274, Multi-frequency LCR Meter, Opt. 001,002, Tek FG502, Function Generator, .1Hz-11MHz .......... $250 
PEM Se cosas otha pshona ede se tantnds ocees $3,000 Tek P6046, Differential Probe..............0cceeeeee $300 


HP 436A/022, Power Meter, HPIB.. 2... 0... ce eee eee $500 Tok PG204, 1GHz FET Probe.........ccccceveueuees $300 
HP 5005B, Signature Multimeter .......+.+++eereeees $350 Tek PG430, Temperature Probe ....... 6... ececes sees $100 
HP 5006A, Signature Analyzer .........--0eereseees $300 Tek PGS50S, Pulse Generator, SOMHz ..........0.-.665 $300 
HP 5182A, Wavelorm Recorder, Generator .....,.... +. $500 Tek PS503A, Dual Power Supply.........20¢0ereeeee $150 
HP 5316A, Universal Counter, Opt, 004... ....-....045 $200 Tek $0502, Scope, 1SMHz, Dual Trace .............- $200 
HP 5334A/020, Universal Counter wIDVM....... - Meta $600 tek SC504, Scope, BOMHz, Dual Trace... ..........+. $500 
HP 5335A/010, Frequency Counter... ...,. 00.6.2 eeue $600 Tek SG502, Sig. Gen. 5H2-50KHZ..... 0. 6cseeeeeees $200 
HP 5335A/030, Frequency Counter, S00MHz........-. $800 Tok TG501, Time Mark Generator .........s.0ese0e0e $200 
HP S340A, Frequency Counter, 18GHZz .........0++0+s $800 +24 TM503, 3 Slot Power Module. .......cseceeseeues $100 
HP 5340A, Frequency Counter w/Opt. 01/02/011........ $800 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, 

HP 5342A, Microwave Counter. ......... 00060 ece ee SEO sags ead Pe ets Ne AU, Be sad $1,800 
HP 5345A, Frequency Counter, Opt. 012 .........0 4+. $400 nga 4624, Solder, Desolder Station .......+0-+<++++ $250 


HP 5350A/010/002, Microwave Frequency Counter. . . . . $2,000 


Vathalia 2000, Auto Digital Watt-Ammoter ...........+. $200 
ithe n'y com rue A lena Sanaa Vu-Data 5110, Semiconductor Tester, In/out Circuit ...... $150 
HP 6112A, Power Supply, O-40V, 0.5A ........ CM cance aoe meee oer mt 
HP 8015A, Pulse Generator, .1Hz-SOMHz, 30V........ oe Pverener bein se celia etspeebah > al 
HP 165A, Programmable Signal Source, Wavetek 178, SOMHz Programmable Waveform Sj. . . $1,000 

Gia eee wee re 2 be. $1,600 Wavelek 180, Sweep/Function Generator ............+ $200 
HP 83508 Sweep Oscilla ns sor Meir ira z ne , aid bade $2 Wavetek 185, Sweep Function Gen. .0001-5MHz ......, $400 
HP 89540A, RF Plug-in, 2-84GHz.................$1,200 Wavetek 186, 5MHz Phage Look Generator........++. $200 
HP 83545A, RF Plug-in, 5.9-124GHZ......... 6.0005 $1,200 Wavetek 1910, XY Monitor, Dual Trace . ....- ++. +0100 $400 
HP 83592C, AF Plug-in, .01-20GHz.............. $8,000 Wavetek 452, Filter, Dual Hilo, 1Hz-10KHz ........... $450 
HP 8410C/8412B, Network Analyzer Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz ..... $500 

w411A/Opt. 18, 18GHz ..... td Wavetek 907, Signal Generator, 7-11GHz ............- $600 
HP 8411A, Frequency Converters .. $250 Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 
HP 8414A, Polar Display ...... BNO SWOOP recess ers ecee ess eneeeaeeeeessnnes $1,000 
HP 84458, Spectrum Anyz., Automatic Pre-Selector . . ... $300 Wiltron 560A, Network Analyzer... ....0cccsneeeenee $800 
HP 8505A, Network Anyz. WI8501A & B503A, Opt. 05... $4,000 Wiltron 560-97A50, SWR Autotester, .01-18GHz ........ $500 
HP 8557A/180TR, Spectrum Analyzer, .01-350MHz . ... $1,000 Wiltron 610D, Sweeper Mainframe. .......-...ss0-005 $250 
HP 8559A/182T, Spectrum Analyzer, .01-21GHz....... $2,500 Wiltron 6100/6237, Sweep Generator, 2-18GHz ....... $800 
HP B559A/853A, Spectrum Analyzer, Digital, Willron 62130, RF Plug-In, 10MHz-4,2GHz............ $400 

BUM aecpase de vcivecd arth sbeneSeie isa $3,500. Wiltron 6219D, AF Plug-in, 2-8GHz .........0.2.e005 $200 
HP 8565A, Spectrum Analyzer, .01-22GHz.........+. $3,500 Wiltron 6223, RF Plug-in, 4-124GHZ.... 6.056.005 0 $250 
HP 8566A, Spectrum Analyzer ...........200.0005 $20,000 Wilton 6229D, AF Plug-in, 7.9-18.5GHz...........005 $300 
HP 86241A, RF Plug-in, 3.2-6.5GHz ....... 2.666.000. $400 Wiltron 62FF75, VSWR Bridge, 10-1000MHz .......... $150 
HP 86260A, RF Plug-in, 12.4-18GHz .....-..00cseers $400 Wiltron 6647A-20/02/03, Programmable 
HP 86290A, AF Plug-in, 2-18GHZ .... 6.6.6 see eens $1,200 Sweep Generator ...... 66. cccceseneeerseeeees $4,000 
HP 862908, RF Plug-in, 2-18GHz ...... 6.66. cee $1,400 Wiltron 6NF50,Autotester, 1-1500MHz, for 640......... $100 
HP 86434, Synthesized Frequency Generator Wiltron 7850, Detector, 1-1500MHz, for 640 ........... $100 


MONTHLY CLEARANCE SALE 


Eo HP 8901A MODULATION ANALYZER <sifs: 
RETAIL PRICE $9,800 - SALE PRICE $995 


PHELPS INSTRUMENTS Cd isa, 
wes 


2631 Hillside Ave., Norco, CA 91760 
909-279-7347 + FAX 909-279-7347 
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Sensors to RS232, 422 or 485 


PRESSURE 
THERMOCOUPLE 
RTD 


VOLTAGE 
CURRENT 
MOTION 
GASES 


Each system comes complete with one 
sensor, a 20 MHz 8 bit resolution CPU w/ 3 
extra channels of A/D, power supply, serial 
cable and WINLP-Lite data acquisition 
software (trending, storing and display) for 
Microsoft Windows 3.1/95/98/NT4.0 

12 bit,14 bit and on board data storage is available 


%OG (530) 647-2028 
LEMON-PLADD INC. FAX (530) 647 8951 


RH PO Box 1883 POLLOCK PINES CA. 95726 
And more WWW.LEMONPLADD.COM 


Write in 38 on Reader Service Card. 


THE BEST is back to stay. Master code 


recovery. 16c5x, 16c62x, PALS, 


GALS, 


other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 


Circuit Designs, Inc., 5765-F 


Burke 


Centre Parkway, Suite 317, Burke, VA 


22015. 


Pp i : Re- BEST PRICING on 18” satellite TV sys- 
celvers $25 and up. 20-25 LNB $30, | C. tems for home and RV. DSS, DISH 
KU feed horns $65. Call 757-599-4408. Network programming, multi-room view- 


FREE BIG dish catalog. Low 


ing options, accessories. www.sky 
vision.com Call 1-800-543-3025. 


1999 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION: 
CLONING, REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA- 
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1ST 
500 ORDERS GET 500+ ADDITIONAL 
prices! PROGRAMS!) WHOLESALE ONLY $22 


Systems, upgrades, parts, and “4DTV.” (BUY 2, GET 1 FREE!!!). DSS TEST- 


Skyvision, 1010 Frontier Dr., 


Fergus CARD INFO SOURCE MANUAL $10. 


Falls, MN 56537. www.skyvision.com VISA/MC/AMEX/COD/CHECKS/MO. 


Call 1-800-543-3025. 
SATELLITE RADIO BOOK 


GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 


BRINKER ENGINEERING LABS, USA. 
AND CALL NOW 352-429-5496. 


Squared, Facsimile, Press Services, MILITARY SURPLUS 


Weather Services. Simple how-to- 


receive instructions. $16.95 plus $3 ELECTRONICS 


Priority Mail. UNIVERSAL ELECTRON- 
ICS, 4555 GROVES ROAD, #12, 


COLUMBUS, OH 43232. 614-866-4605. MILLIONS $$$ in “scrap gold” from old 


computers and electronics junk. 


FREE FLYER on DBS files, hacking, Message: 603-645-4776 or www.tiac.net 
hardware info. Bill 1-800-879-9657. /users/quiksand/goldtek.htm 


eeder 
Technologies 


ee ios 


2 at a a ne ere cers te et TE EO ae OS Re NE NLR OE REE 
PO Box 2426, Ft. Walton Beach, FL 32549. Voice/Fax 850-863-5723 


Stackable RS-232 Kits Phone Line Transponder 


Jor yer! 1/0 - 12 /O pins individually configurable for input or output. 7 individual output pins are controlled 
DIP switch addressable; stack up to 16 modules on same port for 192 with buttons 1-7 on your touch-tone 
/O points. Turn on/off relays, Sense switch transistions, button presses, phone. Automati answers 
4x4 matrix decoding using auto-debounce and repeat. $32 hone 


Analog Input - 8 input pins. 12-bit plus sign self-calibrating ADC, 


Returns results in 1mV steps from 0 to 409! 


pin 
5. are programmable gone and dial user entered number: sh. 


|] alarm trip-points for each input. DIP switch addressable; stack up to 16 
modules on same port for 128 single-ended or 64 differential inputs.$49 


Home Automation (X-10) - Connects between a TW523 and your 
smit all X-10 commands with your home-brewed 


port. Receive/tran 
programs. Full collision detection with auto re-transmission $39 


Caller ID - Decodes the caller ID data and sends it to your serial port in 
a pre-formatted ascii character string. Example: "12/31 08:45 850- 
863-5723 Weeder, Terry <CR>*. seep alog of all incoming calls. er 


out unwanted callers to your BBS or 


¢ modem applications. 


Touch-Tone Input - Decodes DTMF tones and sends them to pd Con 
serial port, Keep a log of all outgoing calls. Use with the Caller ID kitfor a 


speaker termi for off-air a 


complete in/out regain system. Send commands to the Home of repeater codes, or numbers d 
9! 


Automation and/or 


IR Remote Control Receiver 


Learns and responds to the data patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you contro! all your electronic projects 
with your TV remote, 7 individual output 
pins can be assigned to any button on your 
remote, and can be configured for either 
*togale* or *momentary* action. $32 


/O kits using a remote telephone. $34 § | onaradio program. 


Telephone Call Restrictors 


Two modes of operation; either prevent receiving or placing 
telephone calls (or call prefixes) which have been entered into 
memory, or prevent those calls (or call prefixes) which have “not* 
been entered into memory. Use touch-tone phone to program. 


Block out selected outgoing Block out selected incoming 
calls. Bypass atanytime using calls. Calls identified using 
your password. $35 CalleriD data. $46 


AUDIO — VIDEO 


— LASERS 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer of any 2” quadruplex video 
tapes. Quad TV spots, features, medical, 
corporate, military, government, and uni- 
versity tape libraries TRANSFERRED 
TO VHS. Affordable. Phone/fax 415-821- 
7500. If no answer call 415-821-3359 or 
pager 415-245-8700. 


FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holography, laser pointers. 
Lowest prices, Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423. 815- 
464-0085 www.midwest-laser.com 


WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911. 


BROADCAST VIDEO 
ed: all types, new or old. 
with info. 1-800-539-2859. 


CREATE 3-D video images with the 
Visual Eyes Video system. Phone or 
fax 918-479-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 
74352. 


SYNC-A-LINK UNIVERSAL VIDEO 
SYNC GENERATOR restores all hori- 
zontal & vertical sync lines, DC level, 
compensates for inverted video, color 
hase, from standard or distorted ana- 
logue video-type formats. Comes com- 
plete with operations manual & 90-day 
warranty. $160. 918-479-6451 or write to 
Sync-A-link Communications, PO Box 4 
Locust Grove, OK 74352. 


VIDEO TAPES: Sony reguiar 8mm 
needs splice or fix $50/100 pcs. New 
clear plastic 8mm video cassette cases 
$25/100 pes. 310-515-2058. 


ATV 2.2GHz to 2.7GHz wireless video 
data link module tuner & transmitter 
100mW. Picotronic, web: http://mem 
bers.aol.com/picotronic/atv.htm 


uipment want- 
lease call, Jon 


CABLE TV 


UNMODIFIED JERROLD 212 converter 
$50. 97.5, 106.5, 108.5, AB filters $12 
ea. 100dB deep. gag 125 ch PRO con- 
verter $150. Call for the best you can 
buy! Toll free 1-888-561-4796 M-F 10- 
6pm. http://obctech.hypermart.net 


NOTCH FILTERS 110, 108.5, 106.5, 
97.5 75dB deep notch. $19.95 ea., 1-5 
qty. $15.95 ea., 6-10 qty. $11.95 ea., 11- 
20 qty. $9.95 ea., 21 or more qty. Call 24 
hr. order and information hot line 516- 
389-3536. 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516- 
389-3536. 


PIONEER 6110, 6310s, READY TO GO, 
SATISFACTION GUARANTEED, 
SORRY NO NEVADA SALES, LESS 
BUSTERS ELECTRONICS, 702-642- 
0325, WEB: WWW.lessbusters.com 


JERROLD UNMODIFIED CONVERT- 
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
CALL BRLD ELECTRONICS 1-800-322- 
6316. 


125 CHANNEL Digital Pro converter 
with audio & video $82 each. Panasonic 
TZ-PC175DG2-7 converter with volume 
control $135 each. The best converters 
you can buy! Please call 1-888-561- 
4796. 


47pcekit 


BS 12.93 


MK101 
SWEETHEART; 
Give him or 
her that 

special heartbeat 
28 leds form 2 blinking hearts. 
Power supply : 9V battery 


UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DP5, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631- 
1856. 


ADEAL4U WHOLESALES BIG SAV- 
INGS $$$ BEST QUALITY - NO CHEAP 
CLONES 888-387-1248 www.adeal4u. 
com 


PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 


Five wire hook up. $5 each, plus shipping . 


charges. 10% discount for 10 or more. 
Call 703-764-5118. 


FLASHING LEDS 

For different applications 
(such as model construction) 
and educational purposes. 
Adjustable flashing speed. 
Power supply : 9V battery 


36pcekit 


S 10:93 


ATTN. DEALERS: Are you a current 
dealer or just getting started? Buy 
factory direct & save $. New 181 and 
125 channel converters, major brand 
name cable converters & all other 
accessories not listed, no more 
delayed shipments. All products 6 
month warranty, 30 day money back. 
A & S Wholesale, 1-800-370-0801. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 


WANTED PIONEER 6110, 6310 CON- 


VERTERS, RAW, TOP CASH, LOTS 5 
OR MORE. 702-642-0325. 


30pcekit 


A MK104 


ELECTRONIC CRICKET 
This cricket turns on 
when it gets dark, 

Great as practical joke. 
The tone ond repetition 
between two crickets 
is adjustable. 
Power supply : 9V battery 


MK105 © 
SIGNAL GENERATOR 
Several sign@l outputs. 
square wave'itriafi@le 


2*] sine andiinte 1 
P whic ones able with’® jum ik 


Kal fre our is ut | 


beots per minute 
&Given by o built-in 
akefand by a led. 


LIGHT UNIT 
For different funny and practical 
applications. 4 high-intensity leds 


light up and react weclegilrc ae 
on every sound. 
Power supply : 9} 


when water is detected. 
Incorporated alarm 


button is relegsed® ce 
Power. su Bbly wa 


MK110 
SIMPLE ONE CHANNEL 
LIGHT ORGAN 

With loudspeoker input. The lamp floshes 
on the beat of the music. Optical isolated 
loudspeaker input with adjustable 
sensitivity : 2W to 60W 

Maximum load : 120W at 120Vac. 


AUDIO POWER AMPLIFIER 
Superb audio amplifier with incredible tiny 
dimensions. 

Integrated circuit has o pre- and power amplifier 
which can be used separately. 

Max. output power : 2.5W @ 4ohm 

Frequency characteristics : 60Hz to 15KHz 
Power supply : 4.5V to 15Vdc / 400mA 


STROBOSCOPE 
Adjustable flosh frequency : 5-15Hz 
Power supply : 120Vac 

Power consumption : 13W max. 


Exists also as module : M2637 @3 Ae) 


7415 Whitehall Street Suite 119 
Fort Worth, TX 76118 
(817) 284-7785 F: (817) 284-7712 


www.velleman.be — email : velleman@earthlink.net 


emen 


Questions ? Contact us for a list of US distributors or to get your FREE catalogue 
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Write in 40 on Reader Service Card. 


PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 


BONUSES. TOLL FREE 1-888-588- 


3715. 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. +- 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


GENUINE UNMODIFIED JERROLD 
DPBB 7312. 1-800-804-8655. E-MAIL: 
CLEWIS7298@AOL.COM 


CBTV REPAIR. We specialize in all con- 
verters, including Zenith. Give us a call: 


BOARD R US, for all your cable needs or 
computer software, programming service 
available. 4 MHz resonators 3 pins as 
low as 34¢. For info call 909-948-3736 or 
visit us at our web 

http://members.aol.com/BoardRUs 


GENUINE UNMODIFIED JERROLD 
DPBB7312 FOR SALE 10 LOT MIN. 
CALL 708-715-6118. 


UNMODIFIED CABLE CONVERTERS: 
JERROLD, SCIENTIFIC ATLANTA, 
PIONEER, ZENITH, TOCOM. MIN 10 
LOT. CALL 708-715-6118 


WANTED: GENUINE RAW UNMODI- 
FIED CABLE TV CONVERTERS. TOP 
CASH PAID. CALL 708-715-6118. 


site 


Presents New-Do- 
It Yourself Kits from Datak 


Each Kit comes complete with an educational explanation of the circuit. 


CABLE STOP, one stop for all your cable 
needs. What do you get for your money, 
quality parts at a low price, 800 tech sup- 
port, a company that will be there when 
you need them. 1-800-562-8442 12pm- 
7:30pm EST 


THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 


WANTED: TEKNIKA 6510 cable con- 
verter boxes/parts. 415-221-5940. 


Build these useful kits and have! Fun Too! Each kit comes with its own PC Board 


Voice Changer (80-1051) 
Your voice can be changed to add a 
vibrato, like those used to disguise secret 
witnesses, Or you may change your voice 
upward or downward: women sound like 
men and vice versa. Includes a very 
ROBOT voice as well. A microphone and 
speaker are included on the PC board; all 
that you need to add is a 9V transistor 
battery. This is a very novel and 
entertaining circuit. $12.95 


Universal Timer (80-1061) 
Another novel circuit, that might be useful 
for special theatrical effects, or, if you are 
simply a practical joker/ The circuit can 
produce sounds such as the tick-tock of a 
grand father’s clock, a heart monitor (as ins 
the hospital) water on a tin roof, a motor 
boat, cricket, etc. Requires a 9-Volt battery. 
Includes its own speaker. $8.95 


Sound Activated FM 

Transmitter (80-2801) 
A sound activated switch and hybrid sound 
turns on the transmitter. Sound switch 
activation level is user settable. Two-state 
transmitter has excellent range. When no 
sounds present the transmitter is powered 
down to save power $10.95 


Suction Cup Phone Pick- 

Up with Amplifier (80-5501) 
No electrical connection to the telephone is 
Required. Attach a suction cup to the handset & 
tum on the amplifier. This project permits group 
listening to phone calls, or you can monitor any 
other oscillating electrical field Dual IC’s 
provide a good quality amplifier, The circuit 
runs on 6VDC. Everything is included except 
batteries. $10.95 


4 Train Sound Effects (80-9101) 
This Cob project will produce 4 very realistic 
user selectable sound effects that are ideal for 
model railroad. Throw any of switches to 
produce a train whistle blowing 3 times, a train 
chugging along, a level crossing bell & the 
“clickety clack” of a train crossing a bridge. Kit 
includes al parts including speaker Easy to 
assemble. operates on 2.410 6VDC.. $7.95 


Stereo Preamplifier (80-1041) 
Amplify any tiny audio signals about 50 
times & deliver them to a power amplifier 
cleanly and undistorted. An AGC control 
eliminates pops or distortion. This circuit 
will be useful in boosting the output from 
tape heads, microphones or a magnetic 
cartridge etc. For input to an audio 
amplifier. Requires a 12VDC power supply 
at about 100mA peak $9.50 


Infrared Toggle Switch 
(80-5801) Control just about any device using 
the remote control from just about any TV set. 
The circuit switches an on-board SPDT relay: 
Turn it on with the remote, and tur it off with 
another signal. The relay contacts are rated 1A at 
125 V.A.C. The circuit operates any DC supply 
from 8 to 15v; use as an old calculator supply etc. 
This circuit can have some very practical 
Applications, such as turing on a light by an 
invalid. Your imagination is the limit. . 5.55 


Variable Power Supply (80-6801) 
This is a basic adjustable voltage power supply 
with a range of about 1.5VDC to 35VDC set by a 
potentiometer. It is capable of 2 Amps if you ad a 
simple heat sink. Circuit includes short circuit 
protection. . $13.95 


Light Alarm (80-0801) 
Detects very small amounts of light and 
sounds a piezo alarm. Put in your cash box 
or cupboard. Uses Darlington photo 
transistor MEL2 & 14011 LC. A very 
educational kit. 


2 Stage FM Transmitter 
This is an extremely sensitive and powerful 
FM bug; transmits to upper part of FM 
band. A two stage, three transistors FM 
transmitter. It operates on a 9V battery. 
The most sensitive & powerful that you 
can legally buy. The circuit employs an 
Electrect microphone for added sensitivity. 
Unit can run on 6 volts, greatest output at 
12V use. Use 9 volts and the short antenna 
wire included staying legal in U.S 
(80-3201) $9.50 


Sound Effects Generator 
(80-103) Another novel circuit, that 
might be useful for special theatrical 
effects, or, if you are simply a practical 
joker. The circuit can produce sounds such 
as the tick-tock of a grand father’s clock, a 
heart monitor (as in the hospital) water on a 
tin roof, a motor boat, cricket, etc. Requires 
a 9-Volt battery. Includes its own speaker 

$7.95 


Photo Sensor with 


Control Relay (80-1031) 
The most popular usage for this kit is to 
make you own night light. But you could 
switch just about any appliance either on or 
off with either darkness or daylight. Light 
sensitivity is adjustable over quite a range. 
The relay can handle up to 10 Amp A.C.. 
You need to add a 9-Volt transistor battery 
or a 9V. 25mA supply $8.95 


Call or Write fora 
Free 
76 page Catalog 
$00-5 116-645-4722 


Outside the LS Please send 
S3.00 
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Edlie Electronics Inc 


Mail your orders to 


2700 Hempstead Tpke. 


Levittown, N.Y. 11756 
Order Toll Free 
1-800-645-4722 
IN NYS 516-735-3330 


Write in 41 on Reader Service Card. 


Checks, or Money orders are Accepted by mail No 
C.0.D. Shipping & handling charge $5 For the 
continental United States For all Others Including 
Canada, Hawaii, Alaska, & P.R. must pay full 
shipping charges 


We accept MC, Visa, & AE 
i ne 


ecole 


To order by Fax Call 516-731-5125 


For Info Call 516-735-3330 


DISCOUNT CABLE converters, bullet 
snoopers, all makes and models: 
Genuine unmodified General 
Instrument, Jerrold, Tocom, Scientific 
Atlanta, Zenith, Pioneer, Panasonic 
and more. Best warranty. Free catalog 
1-800-243-0962. 


ONE STOP shop. We carry a full line of 
CBTV equipment for all your cable 
needs. Also a wide variety of converter 
parts and accessories. Call for free cata- 
log: 405-631-5153, FAX: 405-631-4788. 


UNMODIFIED, POWER-UP, Pioneer 
BA: 6110, $75; 5135 $45; 5125 $25; 
Jerrold DP5, channel 2: $19, DPBB 
7312, $95; S/A 8590-7S7 (11 button) 
$95. Minimum 10-lot. 405-631-5153. 


ATTENTION: YOU'VE tried the rest, 
now go with the best. UNICORN 
ELECTRONICS where our valued 
customers ALWAYS come _ first. 
CABLE CONVERTERS AND 


ACCESSORIES. We will beat all com- 
pie prices GUARANTEED. All 

NITS in STOCK FOR IMMEDIATE 
SHIPMENT. FREE batteries and coax 
cable. FREE bullet protection with 


rchased. FREE shippin 

purchase or more. N 
COD charges. ALL products come 
with a 1 year warranty and a 30 day 
money back guarantee. Please give 
us a-call TOLL FREE 1-888-738-8181 
9am to 6:30pm EST. VISA, M/CARD, 
DISCOVER, COD. UNICORN 
Electronics does not advocate unau- 
thorized use or theft of cable services. 


CABLE TV. Panasonic TZPC 175DG2, 
brand det $80 — 1 year — 
ranty, minimum 10 pes. an ., plus 
all major brands Praietle. Lonment 
price new/field pulls. 
OCALA @BELLSOUTH.NET phone: 1- 
800-929-1549 fax: 305-220-9: 


CABLE HACKER’S SECRETS COM- 
PLETELY EXPLAINED! FREE 
DETAILS! Write: Sierra Publishing, 909 
E. Yorba Linda Bivd., Suite H-181, Dept. 
B, Placentia, CA 92870. 


BRINKER ZAPPER/SNOOPER STOP- 
PER combo module all in one! Buy 
wholesale factory-direct, no middle- 


man. Let others get fined + za 


instead. 100% COMPATIBLE. Your 
order shi NATIONWIDE immedi- 
ately! IFETIME GUARANTEE] 


VISA/MC/AMEX/COD/MO/ 
CHECKS. ONLY $10 (SPECIAL: 3/$20 
plus FREE DESCRAMBLER PLANS!)). 
SUPER ZAPPER MODULES ONL’ 
$16! (3/$33)! Use SUPER ZAPPERS if 

u have COX, TCI, WARNER in: CA, 

, FL, NY, PA, Mi. DESCRAMBLER 
PLANS 4=$5, 20=$15 
DESCRAMBLER _ SOURCES ($5). 
FREE SHIPPING. OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER- 
ING LABS, USA. 


CABLE CONVERTERS, DBS, remotes, 
schematics, etc., free flyer. Jake 419- 
385-3100. 


CABLE BOX repairs and upgrade. Most 
models, warranty lowest prices. Call 214- 
695-5982. 


CABLE TELEVISION: Learn all about 
cable TV descrambling! What you can 
buy, what you don’t need, and you even 
learn how people descramble cable TV, 
why they get fined, and how to avoid rip- 
offs! The cable company doesn’t want 
you to know this information! Send $10 
and SASE: CATV Secrets, Box 327, 
Hutchinson, KS 67501-0327. Check/MO 
inignia to Mr. Adam C. Henson. Web: 
ttp://homepage.midusa.net/~fsanford 


CONVERTERS WHOLESALE: Genuine 
unmodified converters, ideal for all your 
projects. Scientific Atlanta models 8580 
(6 and 7 button) $70; 8590 $85; Jerrold 
models DP5-3 $40; DP7-3 $50, DPBB7- 
3 $85. No field pulls! We also stock TV86, 
Timeless, Panasonic. Large selection of 
factory remotes. One year full product 
ee Wholesale hotline 1-888-765- 
5. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
ar info. Network Sales, 616-683- 


CATV CONVERTERS: Ideal for all your 
projects. Genuine unmodified Jerrold, 
Scientific Atlanta and Pioneer. Dealer 
Pricing. No field pulls and carry a full one 
year warranty. Wholesale hotline 1-888- 
765-1695. 


CATV EQUIPMENT: Panasonic 145-3 
$42, Panasonic 130-3 $19; Regal CR83- 
3 $35. We also stock Timeless, TV86, 
and a large selection of replacement 
remotes, Genuine unmodified Jerrold 
and Scientific Atianta. We offer one year 
full product warranty. Wholesale hotline 
1-888-765-1695. 


DEALER PRICING on all cable TV 
equipment. Genuine — unmodified 


Scientific Atlanta and Jerrold converters. 
Large selection of replacement remotes, 
bulk packed batteries and bulk patch 
cords. One year product warranties. Call 
eg Wholesale hotline 1-888-765- 
1695. 


TELEPHONE/FAX 


TELEPHONE CATALOG 160 pages 
including office automation, voice mail, 
and all phone accessories. Send $10 to 
HES Electronics, POB 183, Brick, NJ 
08723. Mention this ad and get a 10% off 
certificate! Visit www.heselectronics.com 


PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 


MEMORECS SYSTEM, private outgoing 
messages, DTMF logging, I/O control, 
interfaces answering machine. Oricom 
Technologies 303-449-6428, 
www.sni.net/~oricom 


FOR SALE: used cellphones, two-way 
radios, electronic test equipment, UNIX 
workstations, Cisco router, broadcast 
equipment. http://www.mbay.net/-thor 


WANTED: SOMETHING to stop the 
unknown name, unknown number calls. | 
have call blocking & ID. These are per- 
sons who subscribe to an 800 number 
and some kind of number blocking. 
lanona @erols.com Fax: 718-449-2248, 


CELLULAR CLONING COLLECTION. 
1999 CELLULAR CLONING INFO 
BIBLE $22, 1999 CELLULAR 
CLONING SOFTWARE COLLECTION 
$33, 1999 CELLULAR SECRETS & 
PROGRAMMING MANUAL $11. ALL 3 
FOR $44, WOW!! (SAVE $22). FOR 
EDUCATIONAL/TECHNICIAN TEST- 
IN USE ONLY. 
(VISA/MC/AMEX/COD). OPEN 24 
HOURS! 352-429-5496. BRINKER 


ENGINEERING LABS, USA. 


COMPONENTS 


MILLIONS $$$ in “scrap gold” from old 


computers and_ electronics junk. 
Message: 603-645-4776 or www.tiac. 
netv/users/quiksand/goldtek.htm 


CUT AND formed resistors, for one 
penny! Yes! One penny! Get all the 
details at www.CrowRiver.com 


AMAZING! 35¢ ALL TOGGLE SWITCH- 
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4” panel hole. 
SPDT or DPDT on-on, or on-off-on. Min- 
imum 100pes./package. Add $6 freight. 
Gateway Products Corporation, PO Box 
936397, Margate, FL 33093, 954-974- 
6864, Fax: 954-974-6818, VISA/MC, no 
COD. 


Koss Digital 
STEREO HEADSET 


Koss MAC-5 = 
Made for i 
the Ford \ 
Motor 


( \ 
LQ @ } 
Company a) \ \ 


for use in 
Windstar and 

Aerostar Vans, These = 
lightweight, adjustable : 
headsetshave great sound quality with great 
bass response for home or studio use. Supra- 
Aural foam-ear cushions for hear-through 
sound and comfort. The 8" rubberized cords 
are terminated. Frequency response: 20- 
20,000 HZ. 1/4" stereo phone plug. 


$450 caT# HP-7 


3000 MCD ULTRA-BRIGHT 
RED LED 


Everlight # 383URC-2/TR1-C(R) 
Red, “Ultra-bright” T 1 3/4 LEDs 
now at our lowest price ever. 
Due to a special purchase of 
“ape-and-ree!” parts we are 
able to offer these LEDs at an 
incredibly low price when pur- 4 
chased on the reel. These } mi 
are 5 mm diameter water-clear LEDs that 
light bright red at 20 ma. 


CAT# LED-50 ane a =e: 
or : 
2 for $1] 00 (25¢ each) 


S-VHS Tape (Used) 


_-“ > Super VHS tape users! 
Z Save a bundle on 
name-brand S-VHS, 
T-120 tapes. These 
tapes were used for a 
brief period, then bulk 
erased. The record- 


out, so you will have to cover the 
great and cost a fraction 
of the "new" price. i 

CAT #S-VHS $ each 


10 for $28.00 * 100 for $250.00 


waa 


protect tabs have been broken 


notch with a piece of tape, but they work 


unk 

FACTORY SALE! CNL100, CNP101: 
1/3” CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mnVF2.0, 0.8 LUX, 1.27” (W) x 1.27” 
(L) x 1/2"-1" (H). $49 @ 5 pes., $44 @ 10 
pcs. Distributors welcome. Matco, Inc., 1- 
800-719-9605 Fax: 630-350-9546. E- 
Mail: sales@mat-co.com Web site 
www.mat-co.com 


SEE OUR ad on 4-channel 2.4GHz wire- 
less system in the admart section on 
page 57. Matco, Inc. 


GOLD, SILVER, platinum content of over 
200,000 defense system items. 3 
CD set, $145. 334-889-4637. 
http://downtown.ala.net/~myoung/fedcd. 
html 


RESISTOR SACRIFICE: 10,000 quar- 
ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 megohms. 
FIFTY each of TWO HUNDRED different 
values. $45 (less than one-half cent 
each). Hyatt Surplus, 371 N. Johnson 
Ave., El Cajon, CA 92020. Tel: 619-444- 
2434 fax: 619-444-1987. 


FAST 

H <¢ $s SHIPPING 

DISCOUNT 

O N - pricinc 
INCREDIBLY CHEAP!! 


Switching Power Suppl 


Voltek Corp # SPEC7188B 
Input: 100 - 240 Vac 
Outputs: + 5 Vde @ 3.70A, 
+12 Vde @ 0.60 A, &é : 
-5 Vde @ 0.05 A, SESS 
+5 Vde Trickle y. 
@O1A 
Metal encased fF 
switching sup- Ag 
ply. Standard 
three-prong IEC socket power input. 7 conduc- 
tor, Molex-type connector output. 9” x 2.1" x 
1.36”. UL recognized. Removed from new 
equipment. $ 
CAT # PS-27 each 


10K THERMISTOR fl 


Semitec # 103AT-2 
10K ohm ( + 1%) @ 25 deg. C. Rated 
10 mW. Time constant: 15sec. 2mm 


x 3mm. 2.5mm lead spacing. CAT #THR-20 


$] 00 10 for $8.50 
each 200 for $130.00 


3 BUTTON Serial MOUSE 


Windows compatible 
three button serial mouse. 
Includes 3.5" floppy disk 
with drivers. 


50 
$D cach 
CAT #MSE-3 


10 for $30.00 | . 


LS 
12 Vdc 800 mA 
Wall Transformer 


2.5 mm co-ax plug, 


‘ 


», center positive. 
Plugs directly into AC wall 
socket. 


2 
CAT# DCTX-1282 $523, 
10 for $45.00 * 100 for $400.00 


ORDER TOLL FREE | -800-826-5432 


(PWB 20434-CEM) 
5 x 8 dot format. 

3" x 1” viewing area. 
3.88" x 2.38" module. 
Removed from new 
equipment. May have felt padding on metal 
bezel. 14 pin single row header is pre-attached 
Spec/hook-up sheet included. 


CAT# LCD-46 


ee 
Encased Piezoelectric 
: Element 


0.82” DIAMETER X 0.15” 

AVX/Kyocera # PCRT21BGX \ 
Black plastic front, vented metal aE 
back. Solder loop terminals. Louder than 

non encased piezo elements. Requires exter- 


nal signal to produce sound. CAT # PE-38 
QO | 100 for $25.00 
3 for $] 00 1000 for $125.00 
Rechargeable AA Cell 

. NICKEL METAL HYDRIDE 
Twice the capacity 

of standard nickel CUS © 
cadmium cells am 
Nickel Metal Hydride batteries can be charged 
faster and don't have the “memory problems” 


associated with nickel-cads. 


1.25 Vdc, 1200 ma 


(0.56” dia. X 1.97”) $300 
CAT # NMH-AA each 
“HI-8” Video Cassette 


SONY Hi-8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 


CAT # VCU-8 


$3%., 


MAIL ORDERS TO: FAX (818) 781-2653 INFO (818) 904-0524 
ALL goign CORP. INTERNET http://www.allcorp.com/ aoe 
VAN NUYS, CA 91408-0567 E-MAIL alicorp @allcorp.com ra 
NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover « Checks and Money Orders Accepted by Mail « = 
Orders Delivered in the State of California must include California State Sales Tax * NO C.0.D * Shipping and Handling $5.00 for the 48 Continental United cnt ‘J 
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited + Prices Subject to change without notice. jo _J 


| MANUFACTURERS - Call, Write, E-MAIL or Fax LIST. 


Write in 42 on Reader Service Card. 
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OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 1946! 
www.electronicsurplus.com 


RF TRANSISTORS, TUBES, 2SC2879, 
SD1446, MRF455, MRF454, 3SC1969, 
25C2166, 2SB754, TA7222AP, 
28C1419, 2SC1947, 2SB688, 2SD880. 
MRF422, MRF448, MRF247, MRF317, 
SAV7, SAV17, 3-500ZG 4CX250B, 
572B, 3CX3000A7, 4CX400A silver mica 


PHOTOMULTIPLIER TUBES, radioson- 
des, electro-luminescent panels, elec- 
tronic parts, test equipment. 
www.lonemtn.com 


WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 


818-718-1165, FAX 818-341-5506. 


Closing Date 
For Next Issue 


MICROCONTROLLERS 


ATMEL 90S1200/89C2051 PROTO- 
TYPE BOARD. High quality 2x3 bare 
board with 1x2 prototype area: $15.50. 
Supports RS-232 interface, regulated 
power, connectors. Includes schematics 
for board and interactive programmer. 
Free software at WWW.2051BC.COM 
System manual describing software 
operation and hardware construction: 


PICWISER LOW cost development 
system. Rapid prototyping system con- 
tains PIC16F84, integrated programmer 
and solderless breadboard. Write soft- 
ware on PC, program PIC16F84 using 
parallel port, and test circuits fast. Send 
$59 plus $6 shipping to: Emicros, 25759 
Ridgewood, Farmington, MI 48336. 248- 
477-6639, www.emicros.com 


$15.50. Send check or money order to: 
2051BC, 1826 Lambeth Way, 
Carmichael, CA 95608. 916-487-2513. 


caps, resistors, electrolytics, etc. 
Westgate 1-800-213-4563. 


March 5th 


PIC MICROCONTROLLER PROGRAM- 
MER KIT. Super value at $14.95 + $4.95 
shipping. See our web site for the com- 
plete range of PICs that can be pro- 


WIGWAG FLASHER BOARD $4.95 Geophone 
| At first glance, it may a to be an ordinary circuit | vibration sensing kit Peruana. & {PRO ‘ pareare. cae 
| board, but add a couple of lamps and a little bit of voltage | Wall Rene CO et eealitoe er bec be downloaded from the web. Amazon 
(12VDC), and you have a great flashing light system. We | These vibration sensors made by Electronics, tel 1-888-549-3749. Lots of 
include a basic hook-up diagram so you can make a lamp Geosource® were used in oll exploration other products, http://www.electron 
flasher with time delays. Two lamps give the "wig-wag" to determine geological statistics. They are ics123.com 


ORS 3 made with a magnet suspended in a coll and are very 
effect, which is sure to get’attention. Ideal for model sensitive to vibrafion. Compact size, the unit measures 


[tae hict atten UNDER $25. Make your EPIC, DT001, 
l train applications, commercial displays, and a multitude approx. 1.6" high and 1.2" dia, 

| 

| 


ITU, P1GPRO, PROPIC, TAIT (and simi- 
lar) WARP-3, PP1, PICSTART 16C 
MPLAB programmers. Yes MPLAB com- 
patible (a la picstart plus). Also add DOS, 
MAC, Windows, Linux (coming), serial 
numbers and heaps more. Feb/March 
special, Ce a under $25. Step up a 
level, al the info’s at: 
www.pipeline.com.au/users/newfound 


snes : The kit Includes a geophone vibration sensor along with 
of other applications you think up yourself. Small DC parts to bulid a bosic detector that van light an LED. in 
_ motors can be made to run and reverse at fixed addition we include a schematic that will show you how 
intervals, so you can drive your cat or toddler crazy BK cog hn g Fela oe p eoraltivity adustable, so you 
: : nibsdrige® sera ra a 4060 Cini are 
with a little creativity: Timing Is set via a x B Similar units were used by our armed forces to detect 
eat aa “ipo say ag er the action enemy troop movernents...the perfect device to alert 
board allow selection of times from about 1.2 seconds to 
10 minutes. The unit will handle about 2 amps without 


you to the pitter patter of littie Leroy’s feet! Unit 
sensitivity can be set high enough to detect a business 
heatsinks. However, heatsinks are recommended and 


| card dropped on a table, and we've made it work with 

| feed for } T - should be = vial Sa oA S ene ue} cane or Aunt 
requi or larger currents. [ransistors shou gatha...you decide! It’sa t) many uses. 

insulated from the heatsinks. COMPLETE GEOSENSOR KRs 9.95 

L 


ANTIQUE 


GEOSENSOR UNIT ONLY....$7.95 


eat Soldering Station 
$27.50 


ELECTRONICS 


ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio's largest-cir- 
culation monthly magazine. Old radios, 
TVs, ham equip., 40s & 50s radios, tele- 
raph, books & more. Ads & articles. 
ree 20-word ad monthly. Subscribe 
today. Six-month trial: $19.95. Yearly 
rates: $39.49 ($57.95 by ist Class). 
Foreign: write. ARC, PO Box 802-G23A, 
Carlisle, MA 01741. Phone: 978-371- 
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 


WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, pre- 
ee speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 


CRYSTAL SETS. Parts, plans, books, 
kits. Largest source in the world. Catal 
$2. MIDCO, PO Box 222288, Holl ; 
FL 33022. 


TELEGRAPHY INSTRUMENTS, KEYS 
SOUNDERS, RELAYS, METERS, 


Service 
Technician 
$59.95 
The definitive 
guide to software and hard- 


‘ applications. The Heavy non-slip 
ware troubleshooting, the 
CST covers processors, 


base Includes a heat- 
motherboards, CD-ROM, disk f i 


dissipating coil holder 
for the soldering iron, 
t : : and an on-base tip 
drives, tape drives, printers, ; ) Patch Paige pad. 
memory chips, diagnostic Ss €xtra soldering tips are 
programs, BIOS, chipsets, availabe for $1.95 2a, 
video, I/O ports and much 
more. Includes hundreds of 
illustrations, diagrams, and 
and a pull-down loupe for extra magnification ' « G09 ¥ sacae 
power charts. probe with hypodermic tip. 
ermocouple probe. Compat- 
om GIANT ARROW KIT $23.95 I ible with the Wavetek 


{| DM23XT, DM28XT, HD110, 
TC253, MHI01K. Boxed. 
$15.00 


Great low-cost soldering station 
features a comfortable lightweight 
sialic iron with a stay-cool rubber 

ndorip. The Low/High tempero- 
ture switch offers 20 watts for light 
circuits, and 40 watts for heavier 


LIGHTED HEADSET MAGNIFIER 
$27.50 
A great new item, this is a hands-free way to see- 
little tiny parts as you work on them without 
having to be a contortion artist with a soldering 
iron! The headband style magnifier features 
bright side lights (4 AAA batteries not included) 
So you can add a little light to the area without 
clutching a flashlight under your chin! The 
velcro adjustable headband fits comfortably 
around your head, and the “goggles” pull down 
over your eyes for easy visibility. The visor has a 
built-in 1.8X lens plus a flip-down magnifier lens 


WAVETEK TEMPERATURE 
PROBE 
Wavetek TP114K temperature 


VIBROPLEX’S, PRACTICE SETS, 
INSTRUCTOGRAPHS, CALL BOXES, 
ETC. GOODMAN 217-345-6771. 


RADIO TUBES and phono. needles. 
870-347-2281. 


r 
{ It flashes, it chases, it lights up in pretty colors! This giant arrow features 81 
Yoft aviten, and ? 

j yellow and green LEDs, an on/off switch, a potentiometer to adjust the speed, of i 
the arrow action. Comes complete with these and all other parts, a clearly marked 

i circuit board, and an assembly instruction sheet with schematic diagram and 
troubleshooting tips. Operates on 12VDC, so you can run it on your car battery,a si 

‘ ti i t 

wall pack, or any other appropriate power source you select. j 


ee  _ _L 


PHOTON II MICROLIGHT 
The popular photon microlight has been improved. These super-bright (better than 
8 candellas!) LED lights are visible over a mile away. The LED is secured ina 
tough ABS case and offers a squeeze button for quick use, and a constant on 


~~ "RF LINEAR POWER 
BOOSTER 


, AMPLIFIER KIT $39.95 
A quick and simple boost for signal 
I generators, transmitters, and other | 


AVIATION ELECTRONICS 


BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 


7 : low power devices, this kit can IFR, Litt ™N ‘ INUs. 941-625- 
lighting needs. The lithinm batteries las , Litton series INUs. 
“long time (10 your sheit Litt galas incinéed.. Ths Might wort barn est, ' Foleo cd weap tt Ls a I 3222 P. 941-625-0494 F, E-Mail: avio 
because it is an LED! Specify your chsies of five incredible bright colaes. 1000 MHz Operates on 1210 1S vde I nics @afcon.net 
Great for home or office use, popular with fire and rescue professionals, @ 250 mA, via a 2.1mm male power SYNCHRO RESOLVER test sets, sys- 
( glock. 38 dB gain ot 10 MHz, 108 at 5 tem analyzers, test equipment. 
turquoise ($17.50), diamond white 1000 MHz. Optional case $14.95 www.lonemtn.com 


ee ee es ee oe oe oe ol 
THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT 
WOTICE * GATEWAY 1S MOT RESPONSIBLE FOR PRINTING 
ERRORS * MASTERCARD, VISA AND DISCOVER ACCEPTED 
* YES, WE'LL TAKE YOUR CHECK — SORRY, NO C.0.0.2* 
$10 MERCHANDISE MINIMUM ON MAIL ORDERS * SUPPLY 
OF SOME ITEMS 1S LIMITED * PRICES DO WOT INCLUDE 
SHIPPING * UPS GROUND SHIPPING/HANDLING WITHIN 
THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL 
AMOUNTS ARE WOTED)...$5.00 FOR THE FIRST ITEM, 
$0.50 FOR EACH ADDITIONAL ITEM. RESTOCKING CHARGE 
MAY BE ASSESSED ON RETURNED ITEMS. BEFORE THEY 


INVENTED DRAWING 
peo oad —-) 


BOARDS, WHAT DID 
Write In 43 on Reader Service Card. 


two replaceable 2016 lithium batteries. 


AESU FT-s0 GVX%-1R HARD-TO-FIND SPEAKER/MIC PLUG $7.50 
Special plug on one end, tinned on the other for easy connection. 
° Ideal for packet, etc. 


8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 

9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 * (619)279-6802 
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303)458-5444 
MAIL ORDERS CALL TOLL-FREE 1-800-669-5810 

FAX ORDERS (314)427-3147 


PUBLICATIONS 


NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath- 


Fate 


ELECTRONICS, INC THEY GO BACK Tor 
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Y2K PLANNING? 
USING BATTERIES? 
GET AN E-METER 


From $200 


OEM's: Call for free 
applications assistance. 


Up to 1000 Amps 
@500 Volts! 


Here's why every Y2K battery bank needs an E-Meter - the world's 
most popular DC energy monitor: The multi-color bar graph shows 
battery status at a glance. The bright digital display reports Volts, Amps, 
Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori- 
cal information including battery Charge Efficiency, number of dis- 
charge cycles, deepest depth of discharge and average depth of dis- 

charge. The optional Low Battery contact can optimize your genera- 
Hf Reset switch and status LED's pair.(RTcomTX & RTcomRx) tor run times for charging and RS232 output is available for remote 
®7.5-15V de via DB9 connector, 20mA rb key oe ; sites. 


RF Data Modules 


MTRANSMITE 
#Small size: 17.78 x 11.43mm 
*CMOS/TTL input 


I TRANSCEIVE 
*Only 23 x 33 x 11mm 
*Up to 40k bps data rate 
#19200 baud with ASCII 
*Up to SOOR. range 
Sy operation 
©0.25mW into 50 
#418 or 433MHz FM 
Fast Ims enable 
Direct interface to SV CMOS 
*Auto TX/RX changeover 


Compact size: 38.1 x 13.7mm 

©On-board data recovery. CMOS 

*No adjustable components *Low current. 2.4mA typical 

©Low Current. 4mA typical. ©2kHz data rate. CMOS/TTL output 

°418MHz or 433.92MHz OOK = *5Vdc operation 

*Simple to integrate -simply On 418MHz or 433.92MHz (4xx) 
add antenna, data and power ©No adjustable components 

*Range up to 250ft ©Patented Laser Trimmed component 

©Wide supply range, 2-14Vde *High stability 

*SAW controlled - stability Sensitivity: -L0SdBm 

Also available in DIL package  * Available also in 0.8mA version 


AM-RTS5 $12.10 AM-HRR3-4xx 


o2RS232 TRA 


#4,800 to 38,400 bps half duplex 

©3-wire RS232 interface 

*: Controller with user EEPROM tei wars on keti 

®RS232 interface protected to £15kV i eotee ec otcoace 
Data packetizing performed by user Sess ceprpidectah eas 
Auto TX/RX changeover -_ : es 

ee 418 MHz and 433MHz versions Rep pada spatemed ces d 
} S00. (0.2 : ye wi enna on boar 
Saipan athe gates iar a = Available in a Simplex Tx/Rx 
°0.25mW & 10mW versions 


*Up to [9,200 bps half duplex 
©3 wire RS232 interface 


70 x 65 x 1Seumn 


Transceiver 
Transmitter. 
Receiver... 


Don't be afraid of Y2K - be ready with an E-Meter! 


‘er, alternate news, satellite radio, equip- 
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pages. $24 Fast delivery Priority Mail. 
MC or Visa. Call Universal Electronics 1- 
800-241-8171. 


UNDERGROUND, HACKING, SNEAKY 
1999 BRINKER MASTER CATALOG! 
1,200+ PRODUCTS FOUND NO- 
WHERE ELSE! 95% OF PRODUCTS 
ARE $3!! CATALOG (30+PAGES) $10 
(FIRST 500 CALLERS: FREE $25 GIFT 
CERTIFICATE!!) OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER- 
ING LABS, USA. 


ROBOTICS 


H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp- 
down on accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
regenerative braking, compact, approx. 
3.75"x5.5". $25 & S&H. 717-735-5053. 
http://members.tripod.com/~divelec 


www.futurerobots.com ROBOTS are 
soon coming to our homes. Most of the 
technology is now here and their need is 
also here. Come see the real future of 
home robots. 


ARobot KIT from Arrick Robotics uses 
the BASIC Stamp Il. Quality metal con- 
struction. Easy to assemble and very 
expandable. $235. http://www.robot 
ics.com/arobot 


ROBOTS, ROBOT kits, 68HC11 micro- 
controllers, tutorials, software, spy cam- 
eras. Different level kits. http://www. 
mrrobot.com 804-272-5752, 1-888-Mr- 
Robot. 


Fax: (416)236-8866 
www.abacom-tech.com 
abacomtech @compuserve.com 


cS = 


ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


PLANS — KITS — 
SCHEMATICS 


HOBBY CATALOG: Broadcasting and 
microbroadcasting transmitters, ampli- 
fiers, antennas. Start your own radio 
station books. Audio, TV, ham, CB, sur- 
veillance, science projects, and more. 
PAN-COM international, Box 130-V, 
Paradise, CA 95967. www.panaxis.com 


SOLDERLESS BREADBOARD SB- 
147: 3260 tie points, 4 binding posts. 
$29.95 plus $2.60 (2% of subtotal plus 
$2) UPS ground delivery. Call 972-242- 
8087 for 10+ prices. Mail check to: CTI, 
1301 West Beltline #105, Carrollton, TX 
75006. 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


THE YEAR 2000 bug (Y2K), do you 
know what this means to you and your 
family? Get a complete plan on how to 
prepare for the least/worse case scenar- 
ios, $10. Contact: Mike, phone/fax, 
828-684-7672. HTTP://WWW.CHIG 
EOR.COM 


Cruising Equipment 
5245 Shilshole Ave. NW, Seattle, WA 98107 
(206) 782-8100 Fax: (206) 782-4336 
http://www.cruisingequip.com 


Write in 44 on Reader Service Card. 


800-432-3424 


Fax: 510-264-0886 
www.metricsales.com 


Metric 


Equipment Sales, Inc. 


ee yw 
will buy your surplus equi? 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 
Over 7000 Models * 6-Month Warranty 


Save 30-90% * 5-Day Free Trial 


Write In 45 on Reader Service Card. Nuts & Volts Magazine/March 1999 §1 


Are you interested in Microprocessors & Embedded 
Control Systems? If not you should be! Look around, 
just about everything these days has an embedded 

i in it, TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions, The Primer Trainer is 
the tool that can not only teach you how these 
devices operate but give you the opportunity § 
to program these types of systems yourself. 
Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 


then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 


a this is inf j » 


* Measuring Temperature 


* Using a Photocell to Detect Light Levels 
* Making a Waveform Generator 
* Constructing a Capacitance Meter 
* Motor Speed Control Using Back EMF 
Include: .- Interfacing and Controlling Stepper Motors 
+ Scanning Keypads and Writing to LCD/LED Displays 
* Bus Interfacing an 8255 PPI 
+ Using the Primer as an EPROM Programmer 
* DTMF Autodialer & Remote Controller (New!) 


The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad und display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Assembier/Terminal software. Please add $5.00 for shipping within the.L)_S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaraniced 


| | || Ls, inc. 
IL 62901 
BBS 529-5708 


Examples 


11 EMAC WAY, 
618-529-4525 
World Wide Web: h 


CARBONDALE, 
Fax 457-0110 
c/iwww.emacinc.com 


* UL approved 


Write in 46 on Reader Service Card. 


PIC MONITOR chips, universal proto- 
boards, telephone electronics, pocket 
testbench, RS-232 instrumentation. 
Oricom Technologies, 303-449-6428, 
www.sni. net/~oricom 


j PCB Milling 
Se a 


CIRCUIT BOARDS. Low-cost, precision- 
made PC boards from your CAD pro- 
An files (no photoplots required). 
ingle and double-sided with contour 
routing. Ideal for RF/analog/digital proto- 
types. Full details at http://www.pc 
bmilling.com E-Mail: feed 
back@pcbmilling.com FAX: 703-818- 
0071. 


200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund- 
able) for catalog & dealer info. MATCO- 
AS, PO Box 509, ROSEVILLE, MI 
48066-0509. 


HOVERBOARDS, JETPACKS, LIGHT- 
SABERS. Plans, schematics, and kits for 
over 100 incredible devices. $3 for cata- 
log. Future Horizons, PO Box 125, 
Marquette, Mi 49855. www.futurehor 
izons.net 


TEST EQUIPMENT kits. If you liked 
Heathkit, you will love Technology 
Systems, 4 Prospect PI., Torrington, CT 
06790. 


VHF POWER AMPLIFIER 


BROADCAST FARTHER! 75-110MHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50- 
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive Concepts, PO 
Box 586, Streamwood, IL 60107. 630- 
736-9822. 


COMPLETE LINE OF CABLE PRODUCTS 
Quality merchandise by brand name manufacturers 
Satisfaction guaranteed WM Free gift on first order 


M Technical support 


@ 2 year warranty on new converters 


Tell us the 


Mi COD shipping & overnight shipping by request best price you 


@ Experience where it counts 9M Volume pricing 


PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 


REMOTE CONTROLS: ALL MAJOR BRANDS, 


were offered, 
where you got 
it from, and 
let us try to 
beat it. 


INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 


WHOLESALE CABLE W-F 11am-spmEST (718) 206-0879 
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221 
No NY sales. Federal and local laws provide criminal and civil penalties for unautho- 
tized use. Check with your cable providers for permission to use equipment. Must be 
paying for all services you receive. Order by model number only. Some equipment 
refurbished as new. 


§2 March 1999/Nuts & Volts Magazine 


* Single and double side G 


Peseta You BY?) |)” printeo circurr Boaros 


DELIVERY ON TIME WITH QUALITY 
MAKES THE DIFFERENCE 


* Prototype through production 


+ Multilayers GRAND OFFER! 
* SMOBC 10 PIECES 1/2 LAYERS 
+ LPI mask 25 ~ 3 Days 
Through hole or SMT AAAS Va 
+ Nickel & gold plating Fas ba 
* Scoring and routing «apace aC 
+ Electrical testing included? 
«Artwork or CAD data Wilander HE 
* Quick quotes 

"SKY ELECTRONICS, INC. 


10235 PACIFIC AVE., FRANKLIN PARK, IL 60131 
PHONE: (847) 671-0786 
FAX: (847) 671-0791 | 
MODEM: (847) 671-0770 


BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo's Fire, PO Box 
141, Stow, MA 01775, E-Mail: tev@gen 
rad.com 


TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 
catalog! WPC, 805-339-0702. 
www.west.net/~wpc 


LIBERATE THE AIRWAVES! FM broad- 
cast transmitter and amplifier kits, 1/2 to 
300 watts. Antennas, meters, cabling, 
audio mixers, limiter/compressors, 
microphones, power supplies and other 
accessories available. For further infor- 
mation: see our website www.free 
radio.org Catalo requests. to 
frobspd @cri.com or Free Radio Berkeley, 
1442A Walnut St. #406, Berkeley, CA 
94709 or call 510-464-3041. 


FOR SALE: manufacture schematic dia- 
gram cover, color TV camcorder and 
VCR. Contact Asa Davis 606 253-4016. 


NEED LARGE, precision wound coils for 
vehicle detectors, alarms, loop antennas, 
proximity detectors, metal locators, direc- 
tion finders, security gates or other pro- 
jects? We also sell tubes and AM radio 
signal boosters which improve reception. 
Send $2 for details (refundable with pur- 
chase). Fala Electronics-V, POB 1376, 
Milwaukee, WI 53201. 


MANUALS — SCHEMAT- 


ICS WANTED 


CASH FOR your test equipment manu- 
lals in good condition for most Tektronix, 
HP, Fluke, and other test equipment. E- 
Mail your list and best price to: manu 
als@lonemtn.com 


THE YEAR 2000 bug (Y2K), do you 
know what this means to you and your 
family? Get a complete plan on how to 
prepare for the least/worse case scenar- 


ios, $10. Contact: Mike, phone/fax, 
828-684-7672. HTTP:/ .CHIG 
EOR.COM 


ARC-55 RECEIVER manuals; army & 
navy models; original manuals only; 
describe & price first letter; John 
Broussard, 312 Guilbeau, Breaux 
Bridge, LA 70517. 


MISCELLANEOUS 
ELECTRONICS FOR SALE 


SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue. $19 plus $2.00 shipping. CA res- 
idents add 7.75% sales _ tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita he 
Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


HIGH QUALITY TOOLS AND STAIN- 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut- 
drivers, pliers, hex- keys, balldrivers, 
and more! Wiha, Bondhus, and 
Knipex. Stainless cap screws, 
machine screws, nuts, washers, U- 
bolts, and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, Fair 
Haven, NJ 0 . Telephone or fax 
732-758-8388. E-Mail: @csi.com 


CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
com’ B.G. Micro, PO Box 280298, 
poet. TX 75228, Order line 1-800-276- 


DESOLDER STATIONS: own pump, 
Pace PPS100A/SX25, $175; MBT 200A 
desolder/solder, $350; MBT 250A, $750; 
SX25 handpiece, $75; Ungar 4024, 
$200; Weller DS1000 digital readout, 
$350; DS100, $200;. Mesei hot tweezer, 
$50; soldering: Weller EC2000 digital adj. 
temp, $100; WTCP, $45u, $60nu; 
EC1301 pencil $40u, $60nu; 1 Ib. solder, 
$8. 310-515-2058. 


ANAHEIM WIRE PRODUCTS. DiS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-Spec 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors cut & strip 
to spec. If interested, please call 1-800- 
626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 
INTERNET: http://www.anaheimwire.com 
OR E-Mail: info@anaheimwire.com 


LEARN ALL about descrambling cable 
TV and listening in on phone calls! On 
the web at: http://homepage.midusa.net/ 
~fsanford/ 


ATTENTION TV-AUDIO SERVICERS! 
Jobe Electronics has 1,000,000+ OEM 
parts for sale. 1960s-1990s at below 
wholesale cost. Call 618-993-6340 for 
more information. Vintage parts special- 
ists, most brands. 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and peli voltage components and equip- 

inranioed quality at reasonable 
cost. OE Technologies, Box 703, La 
Madera, NM 87539. Ph: 505-583-2482, 
Fax: 505-583-9190, E-Mail: oetech@ 
newmexico.com http:/www.oetech.com 


NEW, USED, and “as is” Radio Shack 
items. Software, printers, computers, 
books, parts for R/C cars, etc. Free list. B 
and B Enterprises, 208 S. Pulaski St., 
Baltimore, MD 21223. 410-566-5388. 


NEW ITEMS: Telephone-coupling trans- 
formers for interconnecting data/voice 
modem terminals to telephone lines 
meet FCC. Part 68 modular plugs, mod- 
ular jacks, shielded modular plugs and 
— SMT jacks with Sof-Lok post, 

armonica jacks, cable ready jacks, 
compu shield plugs, compu shield jacks, 
die sets and modular plugs. New prod- 
ucts and cable assemblies. Power appii- 
cation tooling and cable tester: Send for 
schematic and connection diagrams, 
phone and fax mach. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711-8802. 


eter Bain tubes: 13” big 
screen, 19”, 27", 31 & 32", 345, 
5U4, 6SN7, ae, '17LQ6, 31LQ6, 6KD6, 
36/40 KD6, 6LF6, 20LQ6, 6897. 
Electronic tuners, flybacks, ICs. Call 912- 
272-6561. 1422 Old River Rd., East 
Dublin, GA 31027. 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. 
Bill 1-800-879-9657. 


“FIX ANY PC ... quick!” With the new 
ICDPOST diagnostic card, fully plug ' M 
play flash technology. Hoeft-Design 
OB 50054, Reno, NV 89513. 
334-6935. 
mtech/post 


PARAMEDICS EMTS listening to the 
heart 3 CD set, Power Builder 5.0 CBT 
Power Soft $10 each. Official 
letscape Communicator 4 book by Phil 
James $20 new. CD74HCT367E, 
ULN2068B, SN74HCT374N, $10/tube. 
M74HC04B1, MC1407B, MP7174-N1LK 
oa ICL7126CPL $5 each. 630-585- 


RESISTOR SACRIFICE: 10,000 quar- 
ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 ohms. 
FIFTY each of TWO HUNDRED different 
values. $45 (less than one-half cent 
each). H urplus, 371 N. Johnson 
Ave., El Cajon, CA 92020. Tel: 619-444- 
2434 fax: 619-444-1987. 


DIGITEMP: DIGITAL THERMOMETER 
for Linux, DOS, and Win95. Serial port 
adapter and 1 sensor for $29.95 + $4 
S&H. See www.tatoosh.com/nexus for 
detailed information. 


75. 
www.greatbasin.com/~4 


MISCELLANEOUS 


ELECTRONICS WANTED 


WANTED: ELECTRON tubes, ICs, semi- 
conductors. Summit, PO Box 810903, 
Boca Raton, FL 33481. Phone 1-800- 
226-6960. http://www.summitele 
ctronics.com 


WANTED: TUBE HiFi/commercial amps, 
preamps, corner/horn speakers. Altec, 
Marantz, Mcintosh, Western Electric, 
etc. 405-737-3312 fax 405-737-3355. 


WANTED: BALANCING machines & 
vibration analyzing equipment manufac- 
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
ae 310-538-9738, FAX: 310-5398- 


RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 


HIGHEST PRICES paid for Western 
Electric tubes, new and used. Also 
buying many others. Call or send us 
our list. Don Singerhouse 

ingerhouse Sound, PO Box 321, 
New Richmond, WI 54017. Toll free 
tel/fax: 1-888-715-tube. E-Mail: 
singtube @frontiernet.net 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 

uipment list. We buy, sell, and trade. 
K IAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 


WANT USED or surplus DC motor con- 
trols or adjustable frequency AC drives, 
1/2 HP and. up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
eoute. WA 98118. Voice/Fax 206-723- 


ELECTRON TUBES, transistors-RF air- 
craft radar & comm. Sold or bought. ARS 
Electronics, 7110 De Celis Pl., Van Nuys, 
CA 91406. 1-800-422-4250, fax 818- 
997-6158. 


World’s 
Smallest 
TV 


We call them the ‘Cubes’... 
Perfect video transmission 


Transiwiters 


picture! : 
Transmits color or B&W with fantastic quality - almost like a direct 
wired connection to any TV tuned to cable channel 59. Crystal 
controlled for no frequency drift with performance that equals law 
enforcement models that cost hundreds more! Basic 20 mW 
model transmits up to 300’ while the high power 100 mW unit 
Yaa Bora ges leer pe a sensitive 

iit-in mike that will hear a whisper 15 feet away! Units run on 9 
volts and hook-up to most any CCD camera. Any of our cameras 
have been tested to mate perfectly with our Cubes and work 
great. Fully assembied - just hook-up power and you're on the air! 


C-2001, High Power Video Transmitter Cube 
C-3001, High Power Video and Audio Transmitter Cube... $228,95 


Super Pro FM Stereo 
Radio Transmitter 


sidghort wal t0 dd al te tethoeh eee peciek, 
into the FM-100. Set frequency easily with the Up/Down freq 
buttons and the big LED digital display. Pius there's input low 
pass filtering that gives great sound no matter what the source 
(no more squeals or swishify sounds from cheap CD player 
inputs!) Peak limiters for maximum ‘punch’ in your audio - with- 
out over modulation, LED bargraph meters for easy setting of 
audio levels and a built-in mixer with mike and line level inputs. 
Churches, drive-ins, schools and colleges find the FM-100 to be 
pr aenp body ralhe: pean brite odeokeg No one 
offers all these features at this price! Kit includes cabinet, whip 
antenna and 120 VAC supply. 
We aiso offer a high power export version of the FM-100 that's 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can be shipped outside the 
USA, or within the US if accompanied by a signed statement 
that the unit will be exported. 


FM-100, Professional FM Stereo Transmitter Kit...........299.95 
FM-100WT, Fully Wired High Power FM Transmitter......$429.95 


AM Band 
Radio 
Transmitter 


ler, mal 
Snat-iovel Ald-1 hes or an available matching case and knob set for 
a finished, professional look. 


CCD Video Cameras 


If you're looking for a good stop 
t here! Our cameras use top quality Japanese Class ‘A 
CEO aay win oe in resolution, not the off- 
pay mewnpsirtnbay ea agape You 
grade the CCDs at manutac- 


ing the market, those units have about 1/2 the resolution 
and draw over twice the current that these cameras do - 
don't be fooled! Our cameras have nice clean fields and 
excellent light sensitivity, you'll see the difference, 

poy pemig sera alin black & white mod- 
els are super IR (Infra-Red) sensitive. Our IR-1 illuminator 
kit is invisible to the human eye, but lights the scene like a 
rary 2 hgh sippy bocameanmagas Be nero 
Auto by = ph conga hart Available 
with Wide-angle (80°) or super slim Pin-hole style lens. 

They tin one WiC eo paeane panda 1 wa pro dba. 
Add one of our transmitter units for wireless transmission to 
any TV set, or add our /B-1 Interface board for audio sound 
pick-up and super easy direct wire hook-up connection to 
any Video monitor, VCR or TV with video/audio input jacks. 
Cameras fully assembled, including pre-wired connector. 


CCDWA-2, BAW CCD Camera, wide-angle 16M8.se.nun999.95 
CCOPH-2, B&W CCD Camera, slim fit pin-hole len......$99.95 
CCDPH-2, Color CCD Camera, wide-angle lens.........$149.95 
IR-1, IR Wuminator Kit for BAW CAMETAS.......nscvsseenG24,99 
IB-1, Interface Board Kit.......sessecsssesnnsrseensneeenenn edd 


FM Stereo Radio 
Transmitters 


GQuily is excebort, connects he ine cute of any CO 
player, tape deck or mike mixer and you're on-the-ait. 


gle FM-25 to cover the whole island! New, improved, 

Clean and hum-free runs on either 12 VDC or 120 VAC. 
Kit comes with case set, whip antenna, 120 

VAC power adapter - easy one evening assembly. 


FM-25, Synthesized FM Stereo Transmitter Kit........§129.95 


A lower cost alternative to our 


performance transmitters. 
lers great value, tunable over! 
the 88-108 MHz FM broadcast 
band, plenty of power and our 


Naar et nten ane vomoo meer you'll be amazed at 
the exceptional audio quality! Runs on intemal 9V battery 
or external from 5 to 15 VDC. Add our matching 
case and antenna set for a nice finished look. 


FM-10A, Tunable FM Stereo Transmitter Kit.......$94.95 
CFM, Matching Case and Antenna Set...........»-$14,95 
ACI245, 12 Volt DC Wall Plug Adapt ncnnnnnnnm$9.95 


RF Power Booster 


Add some serious muscle to your |, boost power up to 
1 watt over a frequency range of 100 KHz to over 1000 
MHz! Use as a lab amp for signal generators, plus many 
foreign users employ the LPA-1 to boost the power of their 
FM transmitters, providing radio service through an 
entire town, Runs on 12 VDC. For a neat, professionally fin- 
ished look, add the optional matching case set. 

LPA-1, Power Booster Amplifier Kit......rm:vssenensenen $39.99 
CLPA, Matching Case Set for LPAY Kitaennnnnn$14,95 
LPA-1WT, Fully Wired LPA-1 with CaS@...nvcseonS99.99 


Write in 47 on Reader Service Card. 


OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to Rick 
@ ESI, 5363 Broadway Ave., Cleveland, 
OH 44127. 216-441-8500 FAX 216-441- 
8503. Since 1946! www.electronicsur 
plus.com 


WESTERN ELECTRIC WANTED: 

1920's-1960's. Amplifiers, mixers, pre- 

io speakers, tubes, etc. FREE 
ER 1-800-251-5454. 


HANDHELD PHOTOCOPIER NEEDED. 
(SOLD BY RADIOSHACK) FOR Dis- 
ABLED SENIOR. WILL PAY ANY- 
THING! PLEASE CALL HOSPITAL 
COORDINATOR. 407-769-8533. 


Rar | Treasure 
Finder Kit 


pee hpi i 

. This nifty kit will literal pay for tsa! 
Thal guy in the picture looks Bice he fo somethi 
what do you think it is - gold, silver, Rogaine, Viagra’ You'l 
have fun with this kit. 


lens cleaner cloth, neck lanyard and rice cay case For 
sah nib) contol Objective sun, choose the EX module 
. First quality at a close-out 
youl Weve soe te Gactenhe aoe wih ne ‘Bushnell’ 
name on them being sold for $30 more! 


BNO-1, Binoculars atid C8S0.....vussnerenmenennaeenaneen 2 oo 
BNO-1EX, Ruby Coated Lens Binoculars and case.....$29,95 


systems, 
peptide gf A apbeeraoiy apis ss ae 
business. Easily configured for any use: mike, line level 
and speaker outpul/inputs are provided. Also communicate 


for clear, clean audio. Runs on 9 to 15VDC. Our 
ing case set adds a professional look to your kit. 


SS-7OAWT, Fully Wired SS-70A With C880 .nnnn$79.95 
ACI2-5, 12 Volt DC Wall Plug Adapt nnnn.$9.95 


Call for our Free Catalog ! 


www. ramseyelectronics.com 
cee ora Hol INC. 


Order Toll oa: 800-446-2295 


Sorry, no tech info, order status at this number 


Technical Info, Order Status 
Call Factory direct: 716-924-4560 
Fax: 716-924-4555 


ORDERING INFO: Satistaction Guaranteed. Examine for 10 days, if 
Not pleased, retum in original form for retund. Add $6.95 for ship- 
ping, handling and insurance. Orders under $20, add $3.00, NY resi- 
Gents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20% 
for surface mail or use credit card and specify shipping method. 


Nuts & Volts Magazine/March 1999 53 


Visit our web site! 
Wwww.mouser.com 


Subscribe, download, or 
view catalog online! 


* Over 84,000 Products 

* More than 145 Suppliers 
* Same Day Shipping 

* No Minimum Order 


800-992-9943 


817-483-6828 Fax: 817-483-6899 
catalog @ mouser.com 


958 North Main St, Mansfield, TX 76063 


IndustroLogic™ 
Fast, friendly project development! 


SBC-1 80C51 

Single Board 

Computer 
$179 


Menu based monitor and BASIC 
in ROM. 50 1/0, A/D, RTC, serial, 
VO rack interface, up&download 
to EEPROM. Includes software. 


SMD-12 Stored 
Lm Message Display 
$179 


Display & enter messages with 
switch closure or serial port. 12 
messages of up 32 characters. 
6”W x 3”H x 6”D Steel case. 


SIO-1000 RS-232 
Data Acquisition 
Interface Board 
$179 


8 TTL in, 8 TTL out, dual 12 bit 
A/D & D/A channels. counter in, 
frequency out, WINDOWS/DOS 
software, cable, case & supply. 
4.25” x 6.5” x 1.5” high. 12 oz. 


Industrologic, Inc. 
3201 Highgate Lane 
~St. Charles, MO 63301 


(314) 707- 8818 
9AM-5PM Central 


Full technical info on the Web! 
www.industrologic.com 


54 write in 51 on Reader Service Card. 


Miniature Transmitters and Receivers 


2 Button / 3 Channel 
Transmitter 


RF300T 


1....$22.95 
5.....$19.95 ea 
10...$16.95 ea 


RF300XT 


1....$25.95 
5.....$22.95 ea 
10...$19.95 ea 


m 300’ (XT), 150’ (T) Range 

m@ Frequency: 318 MHz 

mw 59,049 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 
@ Current Draw: 4.8 ma 

@ Fully Assembled in Case 

w Dimensions: 1.25” x 2.0" x .S” 

m Push both buttons for the 3rd Channel 
@ Slide Button Cover Included 


m Alarm Systems 
mw Garage / Gate Openers 
@ Lighting Control 


Visitect Inc. 


WANTED: AVIONICS test equipment, 
IFR, 600A, 401L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs LTN 
series, rate and tilt tables, air data test 
sets, 941-625-3222 P, 941-625-0494 F, 
E-Mail: avionics @afcon.net 


WANTED: HEATHKIT ID-4001, I|D-1890, 
ID-1990, ID-2090 (working), digital 
weather computers. Also, microproces- 
sors for above. heath.kit@usa.net 


BUSINESS 
OPPORTUNITIES 


ut Of Sight 


—_VIDEO systEMs 
800.762.5001 


[=> Cylinder/Bullet type “& 


, % 
; ~— 34 


Optional Power Control Switch 


Multi-channel 12VDC Receivers w/Accessories 
‘ALSO AVAILABLE 


==> Bodyworn Covert Video Concealments 
==> Medium & Hi-Gain 2.4Ghz Antennas 
==> Wireless Motion Activated VCR’s 


==> Mini-mics w/Amplifiers 


MANUFACTURER DIRECT 


www.outofsightvic 


2S eee 


m@ Magic Props 
@ Medical Alert 
@ Monitoring Systems 


a eet wn 

ARD CAMERAS | P DEALERS & % 

=> B/W & Color | DISTRIBUTORS 
WANTED 4 

=> Weatherproof & InfaRel 


DEO SYST 
[> Fully functional concealments that operate as normal 


G—> 2.4Ghz FCC Approved License Free Transmitters 
User-Selectable Transmit Channels 


4 Button / 15 Channel 
Transmitter 


RF304XT 


1....$27.95 
5.....$24.95 ea 
10...$21.95 ea 


mw 250' Range 

mw Frequency: 318 MHz 

m@ 6,561 Settable Security Codes 

m 12 Volt Battery and Keychain Included 

w@ Current Draw: 4.6 ma 

@ Fully Assembled in Case 

m Dimensions: 1.35” x 2.25" x 5" 

m Push combination of buttons to achieve 
up to 15 channels 


@ Industrial Controls 
mw Surveillance Control 
m@ Motor Control 


Write in 48 on Reader Service Card. 


THE VIRGINIA Tech Center for 
Transportation research seeks to fill an 
opening for a Research Associate with 
an extensive background in electrical 
engineering. The successful candidate 
will be a US citizen and possess a 
degree in electrical engineering, elec- 
tronics, or a related field, and have 5 
years minimum experience. Candidates 
must posses the ability to implement a 
project from start to finish, and have a 
demonstrated ability for independent and 
innovative design and problem solving. 
Strong computer software skills are 
required. Position will involve electronic 
and mechanical prototype design and 
fabrication. A strong background in vehi- 
cle instrumentation and data collection is 
highly desirable, as is experience in or 


_—- 
> 
2 
Senet teen be, 


AS Oy Oe 
y ny 


20.com 


THIS IS THE ONE YOU 
HEARD ABOUT!!! 


Price: 
$2,499.97 


* Mini Mag Reader 

+ Lightweight (67g) 

* Compact (approx. 

3-3/8 x 1-1/4 x 1-1/4) 

* Operates on CR2032 lithium batteries 

* Stores 100 2-track ANSI mag swipes 

* Easily downloads to DOS-based PCs 

¢ Mini Reader comes complete w/PC 
cable, software, batteries & 
instructions 

* Warranty included 


LIFELINE ELECTRONIX, INC. 


2-4 Data / 3-15 Channel 
Receivers 


RF3OORL 
RF300RM 


1....$27.95 
10...$22.95 ea 


RFE304RL 
RF304RM 


1....$29.95 
5.....$26.95 ea 
10...$23.95 ea 
= Compatible with 300/4 Transmitters 
@ 11-24 volts DC Operating Voltage 
@ 13 ma. Current Draw 
@ Latching (L) or Momentary (M) Output 
@ Kits Available (subtract $5.00 ea.) 
@ Dimensions: 1.25” x 3.75" x .5" 
@ 2 (300) / 4 (304) Output Data Lines 
@ Binary to Dec / Hex Converter can 
achieve up to 15 channels 


@ Schematics Available 
m@ Receiver Board Layout Available 
mw Custom Design Consulting Available 


(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
P.O. Box 14156, Fremont, CA 94539 


Visa / Mastercard, COD 


familiarity with transportation research. 
Preferance will be given to candidates 
who have shown ingenuity and creativity 
in previous work. Virginia Tech has a 
strong commitment to the principles of 
diversity and, in that spirit, seeks a broad 
spectrum of candidates including 
women, minorities, and people with dis- 
abilities. Applicants should send 
resumes and cover letters to Tracey 
Schroeder, Assistant Director, Center for 
Transportation Research, 1700 Kraft 
Drive, Suite 2000, Blacksburg, VA 
24061-0536, or E-Mail to 
resumes @ctr.vt.edu by April 9, 1999. For 
more information, check out our website 
at www.ctr.vt.edu 


To order call: 


(818) 994-1683 


Write in 52 on Reader Service Card. 


Fixed Frequency or 
bpiabnciclnig tbat destiencanatecsical 


Easiest installation of any card in its class! 


Supports all resolutions and frequencies: 
- from 320 x 200 to 1280 x 1024 
- 15KHz to 120KHz 


Available in PCi or AGP 


'O oraer, cal 


INTERNET DISTRIBUTORS wanted. 
The nation’s largest privately-held ISP 
needs distributors in all areas. E-Mail: 
rgobel @navix.net for free information. 


MILLIONS $$$ in “scrap gold” from old 
computers and_ electronics junk. 
Message: 603-645-4776 or www.tiac. 
net/users/quiksand/goldtek.htm 


a oe 


COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelievabl 

widespread! Are you sure you're safe 

Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


REPAIRS — SERVICES 


ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF expertise. Microcontroller 
designs for HCO5xx, HC11xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In- 
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537-0366. Toll Free 1- 
888-849-6792 E-Mail: steve @hickseng 
ineering.com website: www.hickseng 
ineering.com 


PROFESSIONAL PRINTED circuit 
design on CAD, over 30 years experi- 
ence. All types of designs: conventional, 
multilayer, downhole, fine line. Prototype 


and production boards fabricated. 
Reverse engineer existing two layer 
boards. Quick service with affordable 


cost. Call now for your quote. Te! 713- 
952-8623, Fax 713-952-8624. 


CABLE CONVERTER REPAIR: ey 
repair service for all mame brands. If 
you're tired of the runaround you're get- 
ting from the company you purchased it 
from, or they're out of business. Give us 
a call for fast and courteous service, 
Have model a aE tere ready. Sorry no 
box, chip, L repairs. Highview 
En neat: 815-245-3738 or E-Mail: 
HIGHENG1 @AOL.COM ask for George. 


WELD ALUMINUM WITH PROPANE! 


EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547- 
WELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 


PC BOARDS REPAIRED. Prices start at 


$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 


lorldwyd: 


PINBALL MACHINES! Books, 
Magazines, Manuals, Diagrams, 
Supplies, Parts. $2 catalog, Marco 
Specialties, 5290-N Platt eget Rd., 
Lexington, SC 29073-9252. 803-957- 
5500. FAX 803-957-6974. E-Mail: 
tilt@ix.netcom.com http://pinball 
machine.com 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North se bo Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Five wire hook up. $5 each, plus shipping 
charges. 10% discount for 10 or more. 
Call 703-764-5118. 


NEW Nuts & Volts Book Store 
Subscriber Discounts! 
See our ad on page 10. 


OM 


(1OpV, 10nA, 10m), FE, diode, contin. 
DMM-20 ($74.95): AC/DC (V, A), Preq, cont., 

Capac, Induct., eon (ll 
DMM-122 ($59.95): DC/AC(V,A), 0, BFE, di 


capscitance, freq, logic, continuity 
DMM-123 ($44.95): DMM + capacitance, 
DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3% digit, DC/AC V, Q, hFE, 


WE BUY & SELL! 


C« 


50 YEARS 50 YEARS IN BUSINESS | BUSINESS 


SALES COMPAN 


2176 E. Colorado Bivd. 
Pasadena, CA 91107 


Take advantage of our special purchase on TEST EQUIPMENT 


HIGH PRECISION DIGI- 
TAL MULTIMETER 
FLUKE, Model 8810A. 

LED readout. 5-1/2 digit 
autoaranging multimeter. 
Has ohms converter and 
true rms options. Accuracy AC volts 0.1% to 0.5%, AC 
rms 0.2% to 0.4%, DC volts 0.01%, ohms 0.02% to 
0.2%, Max input voltage 1000 VDC or peak AC. Input 
impedance to 1 to 1000 meg ohms depending on range. 
Power input voltage 115 VAC 50/60 Hz. Has buit-in car- 
rying handle that can be used as a tilting base. 
Dimensions: 9-1/4" wide x 14-1/2" deep (including car- 
rying handle) x 3-1/4" high. 
Stock #TE9805 


3-1/2 DIGIT DIGITAL 
MULTIMETER 


FLUKE, Model 8000A. 

LED readout. Classic 

digital multimeter. Ideal 

companion to our 

Stock #TE9800 counter. 

Measures AC/DC volts/milliamps plus ohms. Input range 
0-200 mV to 1200 volts, 0-200 UA to 2000 mA. 0 to 
2000 K ohms. Portable unit with carrying handie which 
also can be used as a tilt stand. Input impedance 10 meg 
ohms. Max. input voltage 1200 VDC. or rms. Accuracy 
DC volts 0.1% of input +1 digit. AC volts 0.5% of input 
+2 digits 45 Hz to 10 KHz. Input power 115 VAC 50 to 
400 Hz 5 watts, Dimen,: 8-1/2" wide x 12” deep (includ- 
ing carrying handle) x 2-1/2" high. 


Stock #TE9801 


$295.00 


$75.00 


MILLIOHMETER 
HEWLETT PACKARD, 
Model 4328A. Designed to 
measure very low resis- 
tances. Measurement range 4 
im ohm to 100 ohms. “ 

Resolution 20 u ohms. ey 

Analog meter readout. Ideal for 

measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi- 
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 
6-1/2" high. 
Stock #TE9812 $200.00 
200,000 COUNT DIGITAL 

MULTIMETER, FLUKE, 

Model 8800A. LED readout. 

§-digit, autoranging mul- 

timeter. Basic accuracy 

+,005%. 15 ranges DC volts: 

+200 mv to +1200 in 5 ranges accuracy +.008% or 
better. AC volts: 2 VAC to 1200 VAC in 4 ranges. 
Accuracy +1% of better depending on frequency and 
range. Resistance 200 ohm to 20 meg ohms in 6 ranges. 
Accuracy +.02 or better. Input impedance: 1000 meg 
ohms or more on DC ranges, 2 meg ohms on AC ranges. 
Has complete overload Peete and Isolated inputs. 
Power input 110/230 VAC 50/60 Hz 8 watts. Built-in car= 
rying handle that also acts as a tilt-up base. Dimensions: 
3-1/2" high x 9" wide x 12-1/2" deep. 

Stock #TE9615 


3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4VM82- 

004-4. 30 volts nom. input voltage. Permanent magnet, reversible servo motor. Has 

Hewlett Packard optical encoder. Ball bearings. No load speed at 30 VDC input is 4600 

rpm. No load current 0.75 amp at 60 oz-in load mpm is 3600, current is approx. 6.6 

amps. Torque constant is 9.1 oz-in per amp. Rotor inertia 0.0007 oz-in-sec?: Terminal 

resistance 0.89 ohm. Optical encoder is similar to “HEDS 6000" series. Encoder has 

1024 counts per revolution, two channel quadrature output. Outputs are TTL compatible. 

Encoder requires 5 VDC input at less than 50 mA input current. Dual shafts: front shaft is 

3/8" dia. x 3/4" long. This shaft is tapped on the end 8X32 tpi. Rear shaft is 1/4” dia. x 7/16" long. This shaft has dual 
flats that measure approx 3/16” across. Motor has four 8X32 tpi tapped mounting holes on front. A 3-3/16" dia. cen- 
tering pilot is also provided on the front face. Dimensions: 4" dia. x 5-1/2" long (excluding shafts.) 


Stock #DCME9850 $79.50 


Mi Master Charge WM Visa WM American Express WM Discover 
TOLL FREE: 1-800-325-9465 


Write In 53 on Reader Service Card. 


ALFA ELECTRONICS visit www.alfaelectronics.com tor complete info 


HIGH QUALITY TEST EQUIPMENT 


Call 1-800-526-2532 for Order and Free Catalo 
eee MME LCR /COUNTER | FLUK) Et SPECIALTY | 
DMM.-898 ($179.00): true rms, AC/DC (V,A), Q, CAP-15 ($49.95): 314 94.9 A Prob 34.9 

bar graph, freq, capac., dBm, logic, diode 20mF, 9 Ranges, 0.1pF resolutio : 
DMM-23T ($99.95); 4\4 digit, true rms, high re zero adjustment. fenip 
*DC/AC ; 
Thermometer $69: A 
LCR-131D (8219.95): 
10MQ, Q Factor, 


diode, signal output(+3V,-0.5Vsq.,50%duty) 


[seat 


single Output DC DC t rower Supplies = 
: Short Cirealt 


comtont protected, 


Analog Meters Display 
PS-303 ($159.00) 30V/3A exscy, ($179.95) 30V/3A 


PS-WS ($219.95) 3OV/SA 
PS-8112 ($399.95) 60V/SA iZ 

PS-1610 ($289.00) I6V/10A_ PS-8300 ($199.95) JOVBA 
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 3OV/SA 


—GWAINSTER? 


20 MHz Scope Cursor Readout 


TEL: (800)526- -2532 / (609) 897-1135 


P.O. BOX 8089 
PRINCETON. NJ 08543-8089 


~_ 
Triple Output 


E-mail: 


PS-8201 ($239.95) WV/SA 


og° Auto 


digit. 0 IpP- 


LCR-24 ($119.95): 0.\pH-200H, 
0.1 pF-2000pF, 0.010-20MQ, 
diode test. New Model 


WV3A/W 
PS-8203 ($549.95) 30V/SA/30V/SA 


wal BG-80206 209.95) 


70-10 $ 99.00 
73-111 $125.00 


*DOIAC Cu Current Probe $79.95 


75-111 $155.00 
77-AIl $173.00 
79-U1I $195.00 
87-111 $325.00 


0.1WH-1OkH, 0.1pF-10mP, imo- |92B-L11 $1,445 


Q serial) 
120H2/IkHz testing mode. 
; whee eres 95). aria 
Handheld, 8 


it Meter 95-$8 
‘AUDIO/RF/FUNCT. “GEN. 


1S0MHz sinewaves in 8 


* 8G-4162AD($229. can oss 
aan ced 


Pi ; A A 
PS-8103 ($489: 9 SOV/SA/SOVISA 


BAVA 


Single Output Programmable G 


[ ons debenee Eq; 


DM-8034($1 79.95) 3% dgt 


Hz w/oounter 


" TEEE-488. 2 a SCPI 
ible command 


PS-18S50D($244; 95 18V/SA PPT.361SGQ31 '499.95)36V1 Ae *INTEXT AM/FM mod 


FAX: 609-897-0206 
sales@alfaelectronics.com 


Write In 54 on Reader Service Card. 


dBm,auto,R iu 
Call / Write / Fax / Email for FREE CATALOG 
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome 
1 Year Warranty (2 Years for GW/Instek) 
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A/D CONVERTERS 
with SERIAL OUTPUT 


| Tiny (1.75"x1.41") fully assembled and 
| tested printed circuit board includes two 8- 
| bit A/D converters and one digital input. Up 
to 16 units addressable (DIP switch setting) 
totalling 32 converters on a single serial port 
Output is ASCII encoded bit count (0 to 255) 
at 2400 BPS via RJ-11 interface. Fully 
programmed PICI6C7! installed in IC 
socket. Sample software in BASIC included 
|Requires 8-28Vdce At 1-2mA 


*$49.95* Optional F 
SGLENTECH 


DC adapter $19.95 
Add $5.00 shipping 
Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 


Serial Problems??? 


Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 

Serial works with the standard data rates and 
asynchronous serial formats commonly found 
in modern office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis 

* Easy to Use * Custom font editor for 
* Menu and Windows EGA/VGA Screens 

* Highly Configurable + Saves Configurations 

* Contextual Help * Extensive Manual 

* Autobaud Detect * Block transmit ability 

* Time Stamping * CRC/LRC generation 
Serial, with manual ........00...0..csessesesseesee 99.95 
Cable for full duplex monitoring ............. $49.95 
For Orders and Inquiries Call: 1-800-980-9806 


Allison Technology Corporation 


2006 Finney Valley Rd., Rosenburg, TX 77471 
281-238-8500 * 281-239-8006 FAX 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 
DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 


Telecom Hardware/Software Developers 
STOP using your phone lines to test and demonstrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals. 
ringing, and exceptional speech quality 


RING-It! Texco Smurator 
+ Single Line (two RJ-11 Jacks) 
* LED Display 
* OTMF Operation 
* Automatic Ring-up Mode 
+ $325 ($149 kit available) 
PARTY-LINE Texco Smutator 
+ Six Extensions ae 
+ Calter-ID (Name/Nbr) par une 
+ Distinctive Ringing - 
* $425 ($199.95 kit 


avail) 
Digital Products 
GOWAAMM 
134 Windstar Circle 
ree Folsom, CA 95630 USA VISA 
Sz) Tel: 916-985-7219 sl 
Fax: 916-985-8460 
http://www.digitalproductsco.com 
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4,000,000 YW ALL 
TRANSFORMERS 


Bw Eg 
3VDC/100MA ..-. CX099 .... $0.75 
6VDC/100MA ..--CS039 .«--. 
SVDC/100MA ....CR314 .«... $1.45 
12VDC/200MaA ..-- CS033 -.-- $0.99 
13.5VAC/400MA-. CR574 ---- $1.29 
24VDC/500MaA ..-- CR174 «$3.40 
Min 1000/type -- Call for other types 


PO Box 276, 
Alburg, VT 05440 
Tel: (01) 514-739-9328 
Fax: (01) 514-345-8303 


@ http://www. 73.com/w 
FREE CATALOG! 


“SMART BATTERY CONTROLLERS: 
APRIL SPECIAL 
| 5A 110 VAC ... $214.95 PP 
6 A SOLAR ... $193.00 PP 


BUY NOW RECEIVE LOW 
VOLTAGE DISCONNECT FREE! SAVE $18.00 
MARCOMI ANTENMA 7OOVV SO (2 
THE BEST “LITTLE” LOW BAND ANTENNA 
~ 160M — 
130° OVERALL 
$53. 95 PP 


— 80M — 
67’ OVERALL 
$46.95 PP 
SHIELDED LOOP RECEIVER 
30M, 40M KITS WITH 
ANTENNA. VERY SENSITIVE. 
HAS HIGH IMMUNITY TO 
LOCAL AM BROADCAST AND 
QRN. ..... $101.50 rr 
«CODE PRACTICE OSCILLATOR .. 
eCURTIS KEYER KIT 
SEND FOR FREE CATALOG 
1-800 JADE PRO (523-3776) 
www.jadeprod.com/ 


email: jadepro@jadeprod.com 
JADE PRODUCTS INC. E HAMPSTEAD NH 03826-0368 


PER SQIN 
$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 02, PC75 


PCB 
LAYOUT 


PER COMPONENT PIN $100.00 MINIMUM 


ENGINEERING 
DIAGRAMS 


PER COMPONENT PIN $100.00 MINIMUM 


V&V MACH. & EQUIP., INC. (HOUSTON, TX OFFICE) 
PH (281) 397-8101 FAX (281) 397-6220 
MARKETING TECH. S.A, (MEXICO/PLANT) 

PH 011 (525) 361-3351 FAX 011 (525) 361-5996 


w 3 AMAZING y 
Ne’ pRobucts ~“ 


12-HOUR VOICE ACTIVATED MULTI RECORDER MC-4 
CAN BE USED AS 


1. ROOM MONITOR sg 
2. TEL UNE RECORDER 
3. MULTH-UINE HANDSET 
INCLUDING 


RECORDER 


re oe SHIPPING 
THE PRIVACY ENFORCER 


STOPS $ 
1. VOICE ACTIVATED AND 


VOLTAGE SEN TELEPHON! INCLUDING 


RECORDERS 


ALERTS YOU man 
SOMEONE cise sustenna SHIPPING 


tN FROM ANOT MER EXTENSIC a 


THE BUG BUSTER SQ 


INCLUDING 
SHIPPING 


CALL 1-905-820-8020 


1. DETECTS AND LOCATES 
FM TRANSMITTERS (BUGS, 


$1.45 | 


SURPLUS TRADERS 


General Device Instruments 
Sales 916-393-1655 Fax 916-392-4949 


Web www.generaldevice.com E-Mail icdevice@best.com 


PCB's in Minutes 
From LaserPrint!* 


8 1/2" x 11° * Or Photocopier 
Sheets Use household 
iron to apply 


PnP BLUE - PaP wer 


For High Precision 
Professional PCB Layouts | Guakiey Po PCB's 
1, LaserPrint 


1. LaserPrint | 
2. Iron-On 2. tron-On 
3. Peel-Off | 3. Soak-Off w/ Woter 
4, Etch 4. Etch 
Adds on Extro Layer of 
Resist for Super Fine or Copier Toner os 
Lines on Std Clod Bds | Resist to Std God Bds 
20Sh$30/40Sh$50/100Sh$100 Biue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wer $20 
VISAIMC/PO/CKIMO $4 SGH -- 2nd Doy Mail 


Techniks Inc. P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Sock Guoronteel-Dealer Inquiries Invited 


Tronsfers Laser Printer 


Peltier Junction 


ay ae 13/16" x 1 3/16" 


cooling area 


Sealed Lead-Acid/Gel-Cell 
12V: 7AH $19, 2.3/4AH $16 
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by Ray Marston 


THE 


he word ‘optoelectron- 
ics’ first came into gen- 
eral use in the 1970s. 
The word roughly 
describes the branch of 
electronics that is con- 
cerned with the practi- 
cal application of light-related optical 
(opto) phenomena, and with tradi- 
tional optical devices such as mir- 
rors, prisms, and lenses, and with 
modern optical devices such as fiber 
optic cables, LEDs, and lasers. 

Most readers of this magazine 
will have few problems in under- 
standing the purely electronic 
aspects of optoelectronics, but prob- 
ably have very limited knowledge of 
its optical parts. This new four-part 
series aims to help remedy the latter 
situation by giving fairly concise 
descriptions of vital optoelectronics- 
related ‘opto’ subjects. 

This opening episode deals with 
the basic nature and behavior of 
light, and with mirrors. Part 2 will 
deal with prisms and lenses. The 
final two episodes will deal with 
fiber optic communication and with 
LED and laser operating principles. 


LIGHT 


Light is a form of energy and is 
transported by electromagnetic radi- 
ation. It has an apparent dualistic 
nature that enables it to be regard- 
ed as both a wave phenomenon and 


IN OPTOELECTRONICS 


as a flux-like flow of sub-atomic par- 
ticles known as photons, which are 
released as a consequence of shifts 
in the energy levels of atoms, such 

as those caused by heating or vari- 

ous other disturbences. 

All active (moving) photons are 
endowed with parameters such as 
frequency (f), velocity (v), free-space 
wavelength (A), and mass, and thus 
represent a finite unit of energy (e). 
In pure physics, the photon’s energy, 
in joules per second, is usually 
defined by the formula 


e=hxf 


in which fh is Planck's constant (= 
6.626 x 10* J s). 

In optoelectronics, it is more 
useful to define the energy in terms 
of electron-volt (eV) units, and to 
relate it to the photon’s wavelength 
(A) in nanometers (nm) rather than 
its frequency. In this case, 
the basic formula trans- 
forms into the easily 
remembered form 


= 1240/A 


Thus, an LED that 
generates a red output at 
a wavelength of 645nm 
has a bandgap energy 
value of 1.92 eV. The 
energy value of an individ- 
ual photon depends on its 
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actual wavelength, but is very small; 
an ordinary green LED, for example, 


generates an output flux flow of the basic nature and 

about 2,500 million photons per 

microsecond at a mean light output behavior of light and 

power level of a mere 1mW. mirrors in this opening — 
Figure 1 shows a simple concep» ‘@pisode of this opto- __ 

tual diagram that illustrates some electronics-related — 

basic features of light when radiated four-part series. 


from a small point source. The light 
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Light » = Photonic light rays 
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Figure 1. Conceptual diagram illustrating some basic 
features of radiated light. 
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Figure 2. The full electromagnetic spectrum (wavelengths are 
given in decade multiples and submultiples of the meter). 


flux (which.contains vast numbers of 
photons) is effectively radiated in 
the form of a continuous series of 
spherical photonic waves that 
become progressively more planar 
(less sharply curved) as they move 
further from the source. 

The photons move outwards, 
perpendicular to the wave fronts; a 
photonic light ray traces the mean 
path of a photon, a photonic light 
beam depicts the paths of a collec 
tion of rays. A light beam is angular 
when close to the light source, but 
becomes progressively more parallel 


PicStics are like BASIC 
Stamps® on steroids. 


as the distance from the source 
increases. 


In optoelectronics, the term 
‘light’, relates to the entire visible 
light (400nm to 700nm) part of the 
electromagnetic spectrum, plus 
most of its invisible infrared (IR) and 
ultra-violet (UV) ranges, i.e., to the 
spectrum’s 10nm to 100um section. 
Figure 2 shows details of the full 
electromagnetic spectrum, and 
Figure 3 shows the so-called ‘visible’ 
part of the spectrum. All wave- 
lengths are marked in decade multi- 
ples and submultiples of the meter. 

The sun is the most powerful 
light generator in our solar system, 
It generates and radiates light ener- 
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gy as a byproduct of its continuous- 
ly-active nuclear fusion process; 60% 
of its radiant energy lays in the IR 
range. Only 0.0005% of the sun's 
radiated energy is (after travelling a 
mean distance of 93 million miles 
through space in 8 minutes 20 sec- 
onds) received by planet Earth, and 
one third of this reflects directly 
back into space. The energy con- 
tained in the remaining flux delivers 
a mean power of 4KW per square 
meter per day to the earth's surface, 
and acts as the engine for our plan- 
et's weather systems and (as a con- 
sequence of the results of photosyn- 
thesis, etc.) sustains all life on our 
planet. 

Light travels through empty 
space at a velocity of 186,282 miles 
(299,792 kilometers) per second. 
Light's velocity was first estimated 
with reasonable precision by the 
Danish astronomer Ole Roemer in 
about 1690, after he observed unex- 
pected variations in the actual and 
predicted times of the eclipse of 
Saturn’s moons. 

The velocity of light through the 
earth’s atmosphere (which is 0.03 
percent slower than through empty 
Space) was first measured with rea- 
sonable precision (within five per- 
cent) by the French amateur scientist 
Armand Fizeau in Paris in 1849. 

Fizeau used an opto-mechanical 
stroboscopic technique to measure 
the time (about 57S) that a beam 
of light took to cover a two-way, 
17km journey and, from the results, 
estimated the speed of light at 
313,300 kilometers per second. 


THE VISIBILITY OF LIGHT 


A stream of light (photons) rac- 
ing through empty space can be 
regarded as a stream of latent ener- 
gy, and is quite invisible; it only 
becomes visible when its flux strikes 
an absorptive material and releases 
some or all of its latent eneray. 
These effects can be observed by 
looking up at the moon on a clear 
night; parts of its surface are illumi- 
nated because they are absorbing 
energy from the rays of the sun, 
which is out of sight below earth's 
horizon; the areas of space through 
which the sunlight is travelling 
appear completely dark. 

If you go out into the open air 
on a bright summer’s day, you will 
be bombarded by a stream of solar- 
generated IR, UV, and visible light 
rays that will produce three distinct 
types of physiological effects on 
you. The IR rays will produce a sense 
of warmth wherever they strike 
exposed areas of your skin, and the 
UV rays will slowly start to change 
your skin's pigmentation in those 
exposed areas, eventually giving 
them a deep tan. The visible light 
trays from the sun span the full color 
spectrum. When they strike an 
object that you can see, the object's 
visual coloring is dictated by the 
object's spectral characteristics. 

If the object that is exposed to 
the sun's light absorbs all of the 
spectrums light energy, the object 


appears black. If it absorbs 
only part of the available ener- Nominal ‘visible light’ range 

gy and reflects the rest, it will Yeu 

appear white if it reflects light red Orange mT ann Blue Violet on 
equally across the entire spec- 
trum, or red if it reflects main- 
ly the red part of the spec- 500 400 300 
trum, or green if it reflects Wavelength (nanometres) 


Mainly the green part of the Figure 3. The visible light part of the spectrum 


spectrum, and so on. The 
apparent colors have degrees (wavelengths are in nanometers). 


of purity that depend on the 
width of the reflected part of the 
spectrum. 

Note that human eyes do not 
have a linear spectral response 
(just as our ears do not have a lin- 
ear aural response) and the 
response varies between individu- 
als, The graph of Figure 4 shows 
the spectral response of typical 
human eyes, which are 10 times 
more sensitive to yellow-green 
(560nm wavelength) than they are 
to mid-blue (470nm) or mid-red 
(660nm). 

You can observe these effects 
by looking at a stained glass win- 
dow (from within a building) 
when the window is brightly illu- 
minated by the sun; the window’‘s 
glass segments all have roughly 
similar values of translucence, but 
the green segments seem far 
brighter than the mid-red or blue 
ones. The next section of this arti- 
cle gives more details on this sub- 
ject. 


LIGHT UNITS 
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Figure 4. Standardized relative spectral response 
of the human eye. 


When dealing with light and wavelength above 700nm. 650nm) have typical spectral band- 
optoelectronic components such as The color purity of a light is widths in the range 15nm to 50nm 
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length below 400nm; IR-light has a Red LEDs (operating at about coherent light. 
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Figure 5. Standard ‘human eyeball response’ photopic 
conversion graph showing the photometric lumens to 
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Figure 6. Conceptual diagram illustrating the basic features 


of a steradian unit. 
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total surface area 


sity and power, it is important to 
note that — since human sight does 
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Figure 7. Diagram illustrating the basic law of 
reflection that applies to a flat mirror. 


not have a linear spectral response 
— these values may be expressed in 
two different types of unit. 
Conventionally, photometric units 
are used if they relate to the physio- 
logical (apparent) values of visible 
light sensed by humans, and radio- 
metric units are used if they relate to 
genuine (true) values of visible or IR 
or UV light. The following four basic 
types of unit (each of which has 
both photometric and radiometric 
notations) are widely used in 
optoelectronics. 


TOTAL RADIATED FLUX POWER 
Light is radiated energy; the 
total power of the flux flowing from 

a light source is measured in watts 
in radiometric notation, or in lumens 
in photometric notation. The photo- 
metric quantities are related to the 
corresponding radiometric ones by 
the internationally-recognized stan- 
dard ‘human eyeball response’ pho- 
topic conversion graph shown in 
Figure 5, which shows that one watt 
of light power is equal to 680 photo- 
metric lumens at a wavelength of 


555nm (yellow-green), or roughly 82 
lumens at 475nm (mid-blue), or 65 
lumens at 660nm (mid-red), and so 
on, 


FLUX DENSITY 

In most practical optoelectronic 
applications, only a small fraction of 
a light source’s total radiated power 
falls on a targeted light receptor 
such as a photocell or an eye’s reti- 
na and, in such cases, the most rele- 
vant parameter is the light’s flux 
density (brightness) at the actual tar- 
get point. 

In radiometric notation, this 
parameter is known as the light's 
irradiance value and is measured in 
watts per square meter (W/m?). In 
photometric notation, the parameter 
is known as illuminance and is mea- 
sured in lumens per square meter 
(Im/m?) or ‘lux.’ The lumen/watt 
relationship is the same as that 
shown in Figure 5. 


ANGULAR FLUX INTENSITY 

Man-made light generators such 
as LEDs and filament lamps act like 
crude ‘point’ light sources, but pro- 
duce directional outputs, i.e., most 
of their available flux is concentrated 
into a cone of radiation. To specify 
flux intensity in such cases, a stan- 
dard three-dimensional angular unit 
known as a steradian (symbol sr) is 
used; in radiometric measurements, | 
angular flux intensity is known as 
radiant intensity and is specified in 
units of watts per steradian (W/sr); 
in photometric measurements, angu- 
lar flux intensity is known as /umi- 
nous intensity and is specified in 
units of candela, in which one can- 
dela equals one lumen per steradian 
(Im/sr). 

Figure 6 shows a conceptual 
diagram that illustrates the basic fea- 
tures of a steradian unit. Imagine 
here that a point source of light is 
set at the center of a translucent 
globe. From the point source, form a 
57° cone that reaches out to the sur- 
face of the globe. This cone is a 
three-dimensional angular unit 
known as a steradian; the surface 
area of its mouth encompasses 
approximately 8% of the globe's 
total surface area. 


RADIATED FLUX BRIGHTNESS 
The brightness of a light source 
is proportional to both the radiated 
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Figure 9. The image reflected by a simple 
mirror is reversed, left-to-right. 


flux density and the radiating sur- 
face area of the light source. In 
radiometric notation, this parameter 
is known as the light source's radi- 
ance value and is measured in watts 
per steradian per square meter 
(W/sr x m’) of radiating surface 
area. In photometric notation, the 
parameter is known as /uminance 
and is measured in lumens per stera- 
dian per square meter (Im/sr x m’) 


Figure 11. Basic construction 


of a simple ‘cube corner’ 
retroreflector. 


or candela per square meter 
(cd/m’). 


LIGHT-BEAM 
MANIPULATORS 


Visible and IR light beams can 
readily be reflected, bent, or manip- 
ulated in various other geometric 
ways with the aid of simple optical 
devices such as mirrors, retroreflec- 
tors, prisms, or lenses. This next sec- 
tion — and the whole of next 
month's episode — describes the 
basic operating principles and opto- 
electronic applications of such 
devices. 


MIRRORS 

The simplest mirror is the ordi- 
nary flat totally-reflective silvered- 
back glass type. If a narrow beam of 
light is aimed through the glass and 
onto the reflective (rear) surface of 
such a mirror, the reflected beam 
always obeys the basic /aw of reflec- 
tion, which is illustrated in Figure 7, 
and states that the angle of inci- 
dence (the angle between the arriv- 
ing ray and an imaginary line drawn 
perpendicular to the mirror’s sur- 
face) and the angle of reflection (the 
angle between the reflected ray and 


Printed card, to be held in 


the imaginary perpendicular 
line) are exactly equal. 

Figure 8 shows two 
simple ways of using a mir- 
ror in optoelectronic securi- 
ty applications. In Figure 
8(a), the mirror is used in a 
corridor protection system, 
to link a coded Tx IR light 
beam into an adjacent Rx 
unit, which activates an 
alarm if the beam is 
interrupted. 

In Figure 8(b), 
the mirror is angled 
at 45° and projects 
the Tx beam around 
a 90° corner and on 
to a remotely-placed 
Rx unit; this system 
can be used to pro- 
tect an L-shaped cor- 
ridor or two adjoining outside 
walls of a building, and is 
aligned by aiming the Tx 
beam directly at the mirror’s 
Rx image. 

Note that the image 
reflected by a simple mirror is 
reversed, left-to-right, as 
shown in Figure 9. If you take 
Figure 9 and hold it in front 
of a mirror, you will see that 
all of its text is reversed in the 
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Figure 8. Two simple ways of using mirrors in optoelectronic 
security applications. 


image seen by eye 


azz % 


image seen by eye 


(a) 'View-above' type of periscope 


Figure 10. A periscope presents a genuine (rather than ‘virtual’) 
image of a viewed scene. 


«Surface Mount 
«Punch Press 


Capability 
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reflected image, which is thus 
known as a ‘virtual’ (rather than 
real) image. While you are standing 
in front of the mirror, scratch your 
right ear; you will see that your vir- 
tual image is scratching its left ear. 
If a mirror’s reflection is viewed 
in a second mirror, the image that 
appears in the second mirror 
becomes real, rather than virtual. Try 
standing sideways in front of a large 
mirror, with a small mirror in your 


left hand; use the small hand mirror 
to view your image in the large mir- 
ror, and scratch your right ear; note 
that your image also scratches its 
right ear, but that if you look at your 
virtual images directly in either mir- 
ror, it is the left ear that is being 
scratched. 

One of the most common appli- 
cations of the above two-mirror 
technique is in simple periscopes, as 
illustrated in Figure 10. Figure 10(a) 
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Light source 


(a) Light source from 
left-of-centre 


Light source 


(b) Light source from centre 


Cube corner 


ans 


right-of-centre 


Figure 12. Diagram illustrating the functional operation 
of the cube corner retroreflector. 


Figure 13. When viewed in frontal 
elevation, this retroreflector produces 
three images of an object. 


shows the basic construction of a 
conventional ‘view-above’ type of: 
periscope. Here, the light from the 
scene that is being viewed strikes 
the upper mirror, is reflected down- 
wards at an angle of 90°, and strikes 
the face of the lower mirror, which 


< pBLE 


bends the light 

through another 
90°, where it can 
be viewed by the 


er. The resulting image is real, rather 
than virtual, and is seen from a per- 


spective above the viewer's eye level. 


The ‘view-above’ periscope of 
Figure 10(a) can be used as a ‘view- 
below’ type by turning it upside- 
down, as in Figure 10(b). View- 


WILL NOT DECODE 


Light source 


(c) Light source from 


Cross-sectional side view of 
a typical trihedral retroreflector 


Figure 14. Basic construction of a trihedral 


eye of the observ- 


below periscopes are often used 
in the movie and TV industries 
to obtain ground-level shots of 
small animals or of miniature 
(model) towns or battle scenes, 
etc., for use in various 
films/videos. 


RETROREFLECTORS 

A retroreflector is a passive 
device that automatically reflects 
a light's radiation back towards 
its source, irrespective of the 
light’s precise angle of inci- 
dence. Devices of this type are 
widely used in reflective opto- 
electronic light-beam security 
alarms and barrier control sys- 


Front view of a typical 
trihedral retroreflector 


retroreflector. 


tems, and do not have to be precise- 
ly aligned with the light-beam 
source. 

Figure 11 shows a way of using 
two small mirrors (or mirror tiles) to 
make a device known as a cube cor- 
ner retroreflector. The two mirrors 
are simply butted and taped togeth- 
er and set at an angle of 90° 
degrees by pressing them against 
the edges of a rectangular base 
(such as a soft-cover book). 
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If a light beam (or image) is 
aimed into the cube corner of this 
device from any point that is at right 
angles to the cube’s vertical plane, 
and anywhere within +35° of its cen- 
tral corner axis on the horizontal 
plane, the device automatically 
reflects the light (or image) back 
towards its source point. Figure 12 
illustrates the unit's operating princi- 
ple. 

In Figure 12(a), the light beam 
is projected from a left-of-center 
source towards the retroreflector’s 
corner, hits the LH mirror at an inci- 
dent angle of (say) 75°, is reflected 
off again at 75°, hits the RH mirror 
at an incident angle of 15°, and is 
reflected off again at an angle of 
15°, and heads Back towards the 
source on a parallel path. 

The light beam’s total angular 
change is equal to the sum of the 
two incident and two reflection 
angles, and inevitably equals 180°. 
This same basic action is obtained 
in Figures 12(b) and (c), except 
that different incident and reflec- 
tion angles are involved and that 
the Figure 12(c) illustration shows 
the beam bouncing from the RH 
mirror on to the LH one. 

Note in Figure 12 that an 
imaginary line drawn centrally 
between the transmitted and 
returning parallel beams always 
hits the cube corner, and that the 
two beams thus lay symmetrically 
about this line. This action enables 
the cube corner retroreflector to pro- 
duce some unusual visual effects 
when viewed in frontal elevation, as 
illustrated in Figure 13. 

In Figure 13, a three-dimension- 
al, solid L-shaped model is turned 
around so that it is facing the 
retroreflector and is placed in front 
of its cube corner. Note that the LH 
mirror reflects the RH mirror, and 
vice versa, producing a ‘mirror cube’ 
reflection. The retroreflector pro- 
duces virtual images of the object in 
both the LH and RH mirrors, and 
produces a true image of the object 
in the mirror cube. 

The cube corner unit gives only 
one-dimensional (horizontal plane) 
retroreflection. An alternative design 
is the trihedral unit, which gives two- 
dimensional (vertical and horizontal 
planes) retroreflection of light 
beams. 

Figure 14 shows the basic con- 
struction of this unit, which uses 
three diamond-shaped mirrors set at 
120° to each other; the unit’s action 
is such that a light beam entering its 
front is reflected through 180° in 
two dimensions by the mirror sur- 
faces and then returns towards the 
source point on a parallel path. 

Often, hundreds of miniature 
retroreflectors of this basi¢ type are 
used in road-side signs, making 
them glow brilliantly in the head- 
lights of passing vehicles. 


Next month's episode of 
this series will describe the 
action and applications of 
prisms and lenses. NV 


SEE IN TOTAL ya 6914 IR image converter tube 
VARO 3093A I5KV power module. : 
tees IR radiation to visible light. The NEW 6914 
is the finest IR tube available at a reasonable cos! 
With 50 ip/mm resolution. Self focusing, requires 
Vy only one operating voliage. The hermetically 
fy sealed mil spec. VARO pwr. supply requires only 
L5VDC @ 30mA! You add an objective lens (35mm 
or 1" C-Mount, eyepiece and housing, fora 
my viewer, Please note: This is not a “thermal imager* an external 
source of IR illumination is req'd. Tube Size: 2.9"d x 1.9°L Special $249 set. 


CHECK THIS! ULTRA MINI, WEATHERPROOF & COLOR! 
NEW “COLOR LIPSTICK” camera. for those 
applications that must be color, this is it. Black 
anodized, aluminum, housing is O-Ring sealed & 
RAINPROOF. Adjustable tilting mount included 
Specs: 1/3" CCD, 400 Lines resolution, <1 Lux 
sensitivity, AGC, Auto Shutter. 12VDC @180mA, 
4.3mm, 78° FOV lens, A real glass lens. Sid. video 
out. Size: 32mm diam. X 65mm long. 24” leads with 

RCA jack and DC jack Readytogo! SPECIAL this MONTH, 

GM-400K....$249ea. pwr. adapter...$4.95 


TWO MINI C-MOUNT CAMERAS, The super sensitive, 
GM4 U 0 or the general purpose GM412, The GM-412 specs: B&W, 
— size |.5°sq. X 2.4°1, 250,000 Pixels, 380 
Lines Resolution, Sensitivity 0.3 Lux, The 
GM4l0 specs: size only 1.5° SQ. x 1.6°L. 
>270,000 Pixels, 410 Lines Res., Sens. 
0.05 LUX. Both cameras are 1/3" CCD 
with AGC & Electronic shutter. 12V 
@110mA power. NTSC out. IR SENSITIVE, 
BNC video out, Both use std. DC pwr. 
jack. Aluminum housings with duol threaded top and bottom mounting. True 
performance no! hype! These cameras will outperform ANY camera in this 
magazine. Multi- lens options are available to exploit their superior 
performance. GM412, less lens..$119, GM410, less lens..$169 


C-MOUNT LENS OPTIONS to ENHANCE YOUR IMAGE: 
Fast Lenses for Low Light or General Purpose Normal Light 


16mm, f1.6, 1S FOV .......$39 4mm, 80° FOV $24 
8mm, f1.3, 40° FOV .....$49 8mm, 40° FOV ........$24 
4mm, £1.4,78 FOV —...$49 12mm, 28° FOV .......$24 


SUPER! UNDERWATER (60 ft.) “LIPSTICK” CAMERA 
with INTEGRAL INFRA-RED ILLUMINATOR! 

Sleek black anodized, BRASS, housing is O- 
Ring sealed & WATERPROOF, Adjustabe 
mount included. Specs: 1/3" CCD, 400 Lines 
resolution, 0.05 Lux sensitivity, AGC, Auto 
Shutter. Operates on 12VDC @225mA, 
3.6mm, 92° FOV lens, A real glass lens 
NTSC video out. Superior construction 
SENSITIVE to IR. Ultra small Size only 


1.25"diam. X 2° long, With 60 ft. cable. Great for general outdoor use also. 
REG. $299. GM-300KIR......$219 


6V@12AH SEALED, RECHARGEABLE, LEAD ACID BATTERY 
Brand new Panasonic type LCR6V12PI , tough 
) to get at a discount. Very compact. Use two for 
© 12V@ 12AH pack. Two top mounted 1/4" 
faston connectors. Perfect for robotics and 
other high drain applications. Size: 5.9°L x 
3.7Hx197°D 2 for $20, or 10 for $89 


TEKTRONIX 2465A-DM, 4 Chan., 300MHz, 


,P ‘Scope, on screen waveform stats & DMM READOUT 
= i} One of the most 
popular & powerful 
scopes available at a 
reasonable cost 
Features: S00ps/Div 
sweep, 2mV/Div. 
vertical sensitivity, 
im IMohm / 50-ohm 
input, 500Mhz trigger 
bandwidth, ea chanialk On-screen waveform cursors provide vert. & horiz 
scale factors, trigger level, voltage, time, freq., phase, ratio values and mode 
indication Pius complete DMM | Complete with 2 probes, pouch, cover and 
manual, Mint condition. 90 day warranty. $2695. 
WEATHER RESISTANT Camera Enclosure 
Solid, extruded aircraft aluminum. Glass window 
Strain reliefs for cables. Size: 3.5°w x3.7°h x14°L 
Special Price " 
with T1O0VHEATER...$69ea. 


HIGH RESOLUTION OPTICAL ENCODERS 
2500PPR, 10,000PPR in quadrature! 
DRC MODEL 25-S351-816-2500, Diff. line driver —* 
output. Size: 2.5°d, 1/4" ball bearing with shaft seal 
Continous rotation., 3000 RPM max. Alum. housing, 
5V powered with zero reference out, 18" cable. 


SPECIFY NEW..$69ea. or USED....$49ea. 


STEREO HEADPHONES from KOSS. 
Brand new type HP/1, ‘walkman’ style, very light, 
good quality. Adjustable metal head-band with the 
padded earpieces. They sound good and the price 
is right. Now is the time to replace that beat up poir 
you ve been using all summer. Standard 1/8" stereo 
phone plug with extra long 8 1/2 ft. cable. Black 
color Special....$3.95ea. or 5 for $15 


WOW! 350MHz, TEKTRONIX 485, 
Asuperior performing O'scope, 
Dual Trace, Delayed sweep 1 
nS/div Sweep rate, SmV Vert 
sensitivity, Switchable input 
imped., 50 ohm /Imeg. 
Package includes 2 probes, 
cover and operation manual 
ORIG., $9100ea. 
$795 
- TEK 7104, 1GHz O'SCOPE with 
MICRO CHANNEL PLATE CRT 
Their highest bandwidth & highest 
writing speed model. Unsurpassed 
single shot capability, }000x brighter than 
conventional CRT. 350ps risetime! 200 ps 
per division fastest calibrated sweep 
fate. incl. wo 7A29 1Ghz vertical amps, 
one 7810 & one 7B15 horizontal amp. 
Complete operating manual, 90 day warranty. 199] price $45K 
SPECIAL. $2495 


NEW MICRO CAMERA, w/audio 
1/3" CCD, 410 Lines Res., 0.3 Lux sens., AGC, 
Auto Shutter. Pwr. from 9 to 12VDC @100mA, 
250k PIXELS, Std. model, 3.6mm, 92° FOV 
lens, Pinhole, 90° FOV. A real glass lens. Both 
focus from 10mm to infinity. Sid. NTSC video 
out. 1/2 ounce! SENSITIVE to IR. Size Std 
1.25"sq. x I'd. PH is 0.6°d, Both with 6” leads. WARNING: Don't 
confuse these models with LOW RESOLUTION, HIGH LUX C-MOS 
CAMERAS Six models to choose from. 
$80 GM-1000A-STD/Aud... = 
4 GM- ee PH/Aud 


2.5mm, 150° 
4.3mm, 78° 1.8....... 
6.0mm, f2.0. $ 

Lenses for GM1000 series 


WE GOT THE SHAFT and YOU BENEFIT! 
TINY, PRECISE, PORTESCAP SWISS, GEARMOTORS. 
Sy These mini motors are state of the 
rt “ironless” type. Model A: 1219€- 
012-G-400 with 1044;] Planetary 
gearbox. Size: 12mm diam. x 44mm 
| (above) Model 8: M11-210-54-0 with approx: 40:1 spur gearbox 
Size. l6mm diam. x 43mm L (right) 
Both hove 2d x 6mm L, flatied 
shaft, solder terminal for power. 
Int RPM 
5mA 
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UNIQUE LINEAR MOTION BASE, 
ge Origially intended as the 
motion drive for a high end, 
B desktop, flat bed scanner 
These are new units removed 
from a discontinued model 
® Movement is via a stepper 
1 motor and toothed belt drive, 
&, which moves the carriage 12° 
== accross two polished 
stainless? steel rails. (he same action that moves the lamp across 
the page.) The assembly is mounted to the scanner cover. We 
recommend removing it and mounting it on your base. Includes 
optical end of travel detector Overall size: 16°L x 13°w x 2°H 


Nicely made LMB-2 $29ea. or 2 for $49 


Brand new, Wallis Model: 
A214-51, rack mount style 
Made in the UK. We have no 
tech. data. if you need one of 
these you know what it is. 
Panel meters indicate 0-100KV 
and 0-100mA. A 10 tum front panel control sets the output voltage. We would 
like to get more information. Please call Ltd. Qty. 1OOKV Supply $995 


NEW, SONY, CCM-PC5 COMMUNICATIONS CAMERA 
HIGHLY RATED, TELECONFERENCING CAMERA 
Originally sold for $400! Now available for a 
fraction of that price. Great looking styling 
(dosen't look like a toy camera!) Very stable, 
adjustable tiliting base, front panel LED pwr. 
indicator and sensitive built in electret mic, 
combine to provide excellent oudio and video 
performance from one compact package. Designed to fit orokartanate on 
top of your monitor. Adj. focus 6mm lens. [1" to infnity, macro capable) Auto 
power off when the privacy shutter is closed. Powered by 7-13VDC. adapter 
included) RCA out for video & audio. 1/3” CCD, 330Lines res. 35% better than 
standord VHS! Size mm: 119 Wx 95 D x 60 H. Sony quality 
SPECIAL CCM-PCS5.......$99ea. or 2 for $169 


Please fax us your list of 
unique surplus material. 


SEE in TOTAL DARKNESS! 
WEATHERPROOF IR FLOOD, 
48 powerful LED's project a 40 deg. FOV bearn up to 
45 feet. Automatic on at dusk off at dawn! NOVAC 
power, Rugged anodized aluminum, housing with 
adjustable mig. bracket Size: 4°x5°x6.3°L Commer- 
cially made. Brand New! WPIR....$179ea. 


CHECK THIS! ULTRA MINI and WEATHERPROOF 

Our “LIPSTICK” camera sets new standards. Sleek black anodized, 

= aluminum, housing is O-Ring sealed & RAINPROOF. 
Adjustable tilting mount included. Specs: 1/3" CCD, 
380 Lines resolution, 0.3 Lux sensitivity, AGC, Auto 
Shutter. Operates on 9 to 12VDC @100mA, 3.7mm, 
90° FOV lens, A real glass lens. NTSC video out. 1/ 
2 once! SENSITIVE to IR. Ultra small Size only; 23mm 
diam, X 50mm long. With 36° cable with BNC 
video and DC barrel jack. 


GM-200KSTD...$119 pwr. adapter..$4.95 
_ “EMBEDABLE”, PINHOLE LENS, 


~ “BULLET CAM” it’s INCREDIBLE ! 

So tiny you can install it right into. a door with merely an 0,9° diameter hole. 
Sleek black anodized, extruded aluminum housing. Similar construction as 
the lipstick camera above only smaller! 1/3" CCD, 410 Lines Res., 0.3 Lux 
sens., AGC, Auto Shutter, Power from 9 fo 16VDC @100mA, 250k PIXELS, 90° 
FOV Pinhole lens. A real glass lens. Std. NTSC video out. 1/2 once! SENSITIVE 
to IR. Size only 23mm Diam, x 35mm long. With 36" leads. Think of the 
places you could put this little jewel GM-200KPH lens,...$119 


ten 


WORLDS SMALLEST *** 100mW *+ 


VIDEO TRANSMITTER, \nccecibly only AERA 

0.98" x0.8" x 0.037" in size. Transmits crystal E 

controlled hi-res. imoges with 100mW output! The iam 

transmitter you've been waiting for. Shown actual [iTgSaRling 

size. Much smaller than the 9V battery which PRs 

powers it. Draws only 35mA! Factory tuned ready to receive on cable 

channel 59. Will work with color or B&W cameras. UHF Bow tie antenna with 

balun and 3° F cable for TV Included. Perfect with our GMIO00A cameras 

Both will fit in a cigarette pack... with the battery! The best deal anywhere 
TVX-100.$189. with GM1000A-PH CAM...$259. 


YOU CAN NEVER BE TOO THIN — TS, 
or TOO POWERFUL. Unique “Thinline Energy Cell from 

Portable Energy Products. Their model PLAO2V50. A super thin, 

high performance, patented technology, sealed lead acid 

battery. Each cell provides 2V@5AH. Their size is an amazing 

3.1° x 5.3" x 0.3" thick! They can be mounted in any orientation. 

Can line the bottom of a briefcase or be covertly worn on the 

body. 30% higher energy density than conventional lead acid 

batteries. Price 6 cells for $15 or 24 for $49 


MOTORIZED ZOOM LENS SPECIAL, 6X mag. and auto iris ! 

New, fabulous hi-res. optics with std. C-Mount 
Superior Fujinon and Vicon lenses. Normally cost 
from $600 to $1500. There is no substitute for a 
good lens! All drive motors will operate from 6- 
12VDC. The Auto iris has a built in amp which 
works with any cameras video output for control 

Type B-6, 12.5 to 75mm, 6X, f1.2 ....... $189 or 2 for $349 

ZOOM LENS CONTROLLER, NEW 
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Connecting the Sensors 
to X10 


In Part 1 of this article, we cc 
structed a circuit on a small (2.5 


3.5 inch) printed circuit board that . 


samples the ambient temperature 
and humidity. 

The THX10 circuit communi- 
cates the information to humans by 
way of blinking a single LED. It also 
communicates the information in 
the form of an eight-bit binary code 
to an X10 transmitter that broad- 
casts it onto’ your house’s power 
line. Up to_eight of these transmit- 
ters can be placed throughout your 
house. 

Somewhere in your house, a PC 
connected to an X10 receiver, col- 
lects the data, displays it, and pro- 
duces listings for all the remote 
devices. The monitoring software is 
written in BASIC, so it is easy to cus- 
tomize for your own use. 


The X10 Transmitter 


When designing this system, it 
was difficult to decide which type of 
transmitter to use. Most circuits that 
communicate to X10 use a $25.00 
TW523 interface. Since | wanted to 
have eight remote units, the thought 
of $200.00 just for the transmitters 
seemed a little out of line. 

| settled instead on the cheaper 
($10.00-$15.00) X10 mini controller. 
You can find the mini controller sold 
in large hardware stores, at 
RadioShacks, or through home 
automation catalogs. The same unit 
is sold under the names of X10 
Powerhouse, Stanley, RadioShack, 
and no doubt many more. 

The cases may look slightly dif- 
ferent, but internally they are identi- 
cal. They have six rocker-type switch- 
es; pushing down on the top part of 
a switch sends an ‘on’ signal while 
pushing the bottom sends an ‘off’ 
signal. 

The first four switches are for 
channels 14 or 5-8 (a little slide 
switch selects the 1-4 or 5-8 groups); 
the fifth switch is for dim/bright, 
while the sixth switch is for all on/all 
off. 
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signd being trans 
right Above the | 
rotar itch that sé 
house codes. 

The THX10 circuit COntains t 
optoisolated integrated circuits. 
send an ‘on’ or ‘off’ sequence to 
mini controller, NPN transistors 
in the ICs are turned on by a p 
sent from the PIC CPU. These tran- 
sistor outputs, acting like switches, 
are wired in parallel with the corre- 
sponding switches in the mini con- 
troller. When the mini controller 
broadcasts the signal onto the 
power line, it includes house and 
channel number information in the 
coded signal, so the receiver can 
determine who sent it. 

For my remote units, | used only 
the PC board and the connected AC 
line cord from the mini controller; | 
tossed away the plastic case and all 
the plastic switches. | attached a 
small 12-volt transformer to the AC 
in the mini controller to power the 
THX10 sensor circuit. The two PC 
boards connect together via a five- 
conductor cable — two wires for the 
12-volt AC and three wires for the 
X10 logic signals. Both PC boards 
were then mounted in the same 
case (note below that they must be 
thermally isolated), making a fairly 
compact (4.5 x 8 x 1.25 inch) unit. 

The X10 mini controller is easy 
to interface and most home experi- 
menters should be capable of han- 
dling the job. However, precautions 
should be taken when the unit is 


itch is a 


Ome of 14,4) 


m or touch any- 
Beard when line 
aye is pres@nt! The THX10 cir- 
adequately isolated from the 
, the three logic lines are passed 
to optoisolator ICs, while the 12-volt 
AC is isolated by way of the trans- 
former T1. 

When working on the mini con- 
troller board, the first thing you 
should do is decide which house 
code and channel number is 


xpensive 


hile every one of them must be set 
ita different channel. Photo 1 
yaows what | call the bottom of the 
board — the side with the soldering 
AGin the mini controller case, it is real- 
ly the top side). 
The house code is set by what's 
left of the rotary switch in the upper 
right corner. A small solder blob 
across the three switch contacts as 
shown will decode to house code ‘F.' 
If you desire a different house code 
programmed, try to figure out which 
contacts would be connected 
together by the switch, and solder 
some small jumper wires onto the 
PC board contacts. A small blob of 
solder is also needed to select either 
the ‘1-4’ or ‘5-8’ channel groupings. 
For the first unit, solder across 
the two terminals at the left, as 
shown near the bottom of the 
board. When constructing a unit for 
channels 5-8, put a blob across the 
center and the right terminal, 
instead. 
The other side of the PC board is 
shown in Photo 2, what | call the top 
side. Here, | cemented the trans- 


on the left, and the CM11A X10 receiver on the 
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Photo 1. Bottom (foil) side of the mini controller PC board 


former T1 into the large open area 
at the bottom using a glue gun. 
Note that the terminals are upward 
to make it easy to solder wires to 
them. 

The two black wires on the top 
side of the transformer (pins 1 and 
5) are fed through two pre-existing, 
unused holes to solder pads on the 
other side to pick up the 117-volt 
AC. The one at the left (AC-1) con- 
nects to the large circuit area that 
goes all the way up and around the 
rotary house code switch. 

The other one (AC-2) is placed in 
one of five holes in a vertical line 
that joins a capacitor, a resistor, and 
a little wire. 

Actually the little wire is a fuse. 


The #1 and #2 wires can be seen 
connecting to the terminals at the 
bottom of the transformer (pins 6 
and 7). The other three wires need 
some explanation. 

The #3 wire connects to what | 
refer to as +9V which is found at the 
bottom end of a 3300-ohm resistor, 
as shown. The #5 wire (what | call 
-9V) goes into a pre-existing, unused 
hole below the metal can near the 
left about halfway up (see the 
photo). The placement of the 
remaining wire (#4) depends on 
which channel this is to be used for. 

For channel 1 or 5, it connects 
to pin 18 of the large IC. For chan- 
nels 2 or 6: pin 19; for channels 3 or 
7: pin 20; and for channels 4 or 8: 
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Photo 2. Top (component) side of the mini controller PC board. 


Note that this fuse is between the 
power cord and our AC-2 wire. The 
fuse is thus protecting the mini con- 
troller circuitry and our THX10 circuit 
(for which the power drain is negli- 
gible). 

A five-conductor wire is used to 
connect to the 12-volt output of the 
transformer T1 and three logic lines. 


pin 21. | made a small solder bead 
directly onto pin 18 of the IC and 
then tacked on the pre-tinned wire 
end with a low-power pencil-type 
soldering iron. 

The five-conductor cable is then 
connected to a female connector to 
mate with the header on the THX10 
board. Before connecting the two 


Co Wireless With Our Modules 


SILRX/TXM 


SILRX — $26.00 ea. 
TXM — $15.50 ea. 


The TXM and SILRX modules area trans- 
mitter and receiver pair which can achieve a ane 
way prichancs dopa ahs aarhig 


over opec anes 
ere: are supplied in space-saving sin- 
gle-in-line packages and offer SAW controlled, 
wide band FM transmission/reception. 
The modules are particularly suited to bat- 
- tery-powered, 
portable applica- 
tions where low 
power and small 
size are critical 


design criteria 


TX2/RX2 
TX2 — $19.50 ea. 
RX2 — $38.50 ea. 


The TX2 and RX2Z radio trangmitter and receiver pair 
enable the simple implementation of a data link at wp to 
ADKbit/s at distances up to 75m in-buliding and 300ni open 
ground. Both modales combine full screening with extensive 
internal fiktering to ensure EMC compliance by minimizing 
spurious radiations and susceptibilities The TX2 and RX2 
modules will sult onetoone and mwultinode wireless links in 
applications including car and building security, EPOS and 
Inventory tracking, remote industrial process monitoring, and 
computer networking 
Because of their small size g 
and low power requirements, 
both modules are Meal for 
use in portable, battery 
powered applications such as 


900 MHz 


AVAILABLE JAN “99 


RPC — $99.00 ea. 


The RPC module is an intelligent transceiv- 
er which enables a radio network link to be sim- 
ply implemented between a number of digital 
devices, The mexiuile combines an RF circuit 
with processorintensive lowlevel packet format: 

ting and 
recovery func- 
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
microcon 
troller or a PC. 


The BiM module integrates a low-power 
GHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 
low-cost 
solution to 
imple 
menting a 
bi-direc- 
tional 
short- 
range 
radio data 
link. 


Lemos International Co., Inc. 
65 Southbridge Street, Auburn, MA 01501 


Phone (508) 798-5004 


@ Fax (508) 798-4782 


www.lemosint.com ¢ lemosint@ma.ultranet.com 
All products available in either 418 or 433 MHz 
Write in 83 on Reader Service Card. 


Celebrating our I7t 


COLLIMATING LENS 


h Year 
EPROMS 


Of Service I] 


FM MICROPHONE KIT 


This economical collimating | | spais A 1 


lens assembly consists of a 

block anodized aluminum bar- | | 2716 

rel that acts os a heat sink,| | 2732 
2732A-20 
2764-20 
2764-25 
2764A-20 
2764A-25 
27C64-15 
27256-15 
27C256-15 
27512-25 
27C512-25 
27€010-15 
27C020-15 
27C040-12 


This dynamic tester 
ollows checking of tran- 
sistors & diodes in circuit. 
Identifies NPN or PNP 
transistors. Checks all 


A thick, foaming cleaner for use 
in static sensitive applications. 


Sate for plostics and fibergloss. 


* Order Line — 


(800) 824-3432 © International — (724) 495-1230 © Fax Orders — 


2.84 
4.27 
5.22 
5.12 
4.27 


3.32 299 || ee | 


2.84 
284 K30 15.99 15.19 13.67 


455 

2.84 

2.94 

2.84 

2.45 

3.32 

. 5.22 
10.99 10.44 


This exciting col- 
lection of elec- 
tronic projects 
eotures experi: 


183360 24.99 23.74 21.37 


(724) 495-7882 


* Technical Support — (724) 495-1231 * No Minimum Order - (Orders under $20 subject to $ 5 
charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) * PA Res. Add 7% 
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) © Corporate Accounts / Quantity Discounts 
Available *We accept M/C, VISA, Discover & American Express with no surcharge * Call For FREE 


Catalog ($2.00 Outside U.S.) 
eWe 


rry A Complete Line Of Electronic Components © Email - unielect @ aol.com 
Visit us on the web | www.unicomelectronics.com 


Unicorn Electronics 
1142 State Route 18 


FREE SHIPPING!! enosslocks Aliquippa, PA 15001 


Write in 82 on Reader Service Card. 
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Packs & Charger for YAESU FT-50R/40R/10R: 


FNB-40xh simnnes 7.2v 650mAn $41.95 
FNB-47xh pwn 7.2v 1800mAh $49.95 
95 
For YAESU FT-51R/41R/11R: 
B-38 pack 9.6 9.95 
| For YAESU FT-530 / 416 / 816/76 /26: 
| FNB-26 pack inney 7.2v brea $32.95 
| B-27s 12.0 
For YAESU FT-411/470/ ae 
FNB-11 pack (5w)  12.0v 600mAh $24.95 


FBA- 4. 
Packs for ALINCO DJ-580 / 582 / 180 radios: 


EBP-20ns pack 7.2v 1500mAh $29.95 
| EBP-22nh pk (sw) 12.0v 1000mAh $36.95 
| “11 ell AA 


| For COM IC-21A / T22-42A / W31- 32A/TTA: 
BP-180xh m wen «= 7.2. 1000mAh $39.95 
BP-173 pack (5w 9.6v__700mAn 9.95 
| For COM IC-W21A / 2GXAT / V21AT-(Bieck or Gray) 
'S (Sw 12.0v__1500mAh 9.95 


boards together, first test the wired 
mini controller board by itself. For 
the first test, just plug in the AC line 
cord and make sure that nothing is 
smoking. Then, using a small meter 
set to AC, validate that wires #1 and 
#2 of the five-conductor cable are 
supplying 12-volt AC. 
Assuming all is well so 
far, unplug the unit, and 
connect a meter set to a 
20-volt or higher DC scale 
to wires #3 and #5. 
Then, without touching 
anything, plug in the AC 
cord. You should see 
about 16 to 18 volts 
across these two wires 
on your meter. Then 
unplug the AC cord. 
Assuming everything 
is wired up correctly, 
make sure the AC cord is 
unplugged, and connect 
the two PC boards, mak- 
ing sure wire #1 (the 12- 
volt AC) goes onto pin 1 
of J1. Then plug in the 
AC cord. The THX10 
board will then be pow- 
ered via the 12-volt AC 
supply. After a few seconds, the 
three-blink self-test should appear on 
the THX10 LED. After a few more 
seconds, the LED on the mini con- 
troller should start to blink. You 


er ee ee eee 


For ICOM IC-2SAT / W2A/3SAT/4SAT etc: 


For ICOM 02AT etc & Radio Shack HTX-202/404: 


BP-Sh pack 8.4v 1400mAh $32.95 
-202s 7.2v 1 29.95 
For KENWOOD TH-79A/42A/22A: 
a ehe packet) =» 0. 1000mAh $29.95 
9 000 39.95 
For KENWOOD D TH787 48/28/27 
PB-13 rt 700mAh $26.95 


For KENWOOD TH.77, 75, 55, 46, 45, 26,25: 
00 


Mail, shone, Prertliusceboae Pye 
Mastercard / VISA / DISCOVER / American Express 
Call 608-831-3443 / Fax 608-831-1082 


Mr. NiCd - E. H. Yost & Company 
2211-D Parview Road, Middleton, WI 53562 
CALL OR WRITE FOR OUR FREE CATALOG! 
Cellular / Laptop ! Videocam / Commercial & Aviation packs too! 
E-mail: ehyost@midplains.net 


should see eight blinks. These are 
the eight bits that make up the tem- 
perature measurement. When the 
mini controller LED is finished, the 
LED on the THX10 board should 
start to blink, this time counting out 
the temperature in degrees F. If all 


goes well, then, the circuits are 
working fine together. Unplug the 
AC line cord and prepare the enclo- 
sure. 

| used a small plastic case for the 


Factory Pp 


e Heavy duty commercial recorder - 
NOT improvised from consumer model 


COD OK. Sorry, no credit cards. Free catalog USA only; other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders 


Viting International .. Executive Park Blvd. #4600 San Francisco, CA 94134 


Phone: (415) 468-2066 - Fax: (415) 
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468-2067 - Web: www.vikingis 


L.com 


Write in 85 on Reader Service Card. 


boards. In retrospect, | probably 
should have used one slightly larger, 
but the 4.5 x 8 x 1.25 size is now 
working fine. 

The biggest problem of putting 
both boards into one case is that the 
mini controller PC beard generates 
heat, enough heat to affect the sen- 
sors of the THX10 board. Therefore, 
you must thermally insulate two 
compartments in the same case, and 
vent each side separately. 

Photo 3 shows the two boards 
in one half of the enclosure. Note 
the rubberized weather stripping 
between them; there is also weather 
stripping cemented in the same line 
on the other half of the enclosure. 
This keeps the heat on the mini con- 
troller side. 

A large number of holes must 
be drilled on both ends. | oriented 
the case so the boards extend verti- 
cally, meaning the thin 1.25 inch 
side of the case is the base. A num- 
ber of holes were drilled along both 
the bottom and the top sides to pro- 
duce a ‘chimney’ effect that draws 
the heated air upward past the 


boards in each compartment. 

This venting plus the thermal 
barrier (weather-stripping) is suffi- 
cient to isolate the two compart- 
ments thermally. Also drill a few 
holes in very close proximity to the 
two sensors. 

Note that even though the two 
compartments of the case are ther- 
mally separate, the THX10 PC board 
is Oriented so that the sensors are as 
far away from the mini controller 
board as possible. 

For the front side of the case, 
drill a hole for LED1 while you are 
drilling all the vent holes. The PC 
boards are mounted to the back side 
using small screws and nuts. Use a 
grommet for a hole along the junc- 
tion of the two halves to pass the 
line cerd out of the case. Screw the 
two case halves together, and you're 
done. There is no on/off switch. 

When you don’t want it on, just 
unplug it. The mini controller is 
designed to run constantly, as is the 
THX10. If power should go out, 


when it comes back on, the THX10 
will merely go through the self-test, 
then start to transmit. 


The X10 Receiver 


To receive the X10 codes from 
the remotes scattered throughout 
the house, | use an interface known 
at the CM11A X10 ActiveHome Two- 
Way Universal Computer Interface. 
The interface comes with software 
on CD (CK11A) as part of X10's 
‘Home Automation System.’ The 
CM11A is a small cube (about the 
size of a power cube) that plugs into 
a 117-volt wall socket. It has a con- 
venience outlet on the front. X10’s 
literature says you should plug your 
computer into this outlet; this is to 
ensure that both the CM11A and 
your PC are both connected to the 
same ground, . 

The CM11A comes with a small 
cable that has a nine-pin RS/232 
plug that should be connected to 
the serial port on a PC. If you want 
to use it with a 25-pin serial socket, 
you'll have to get a nine-pin to 25-pin 
converter, available at most 
stores selling PC equipment. 

Although not as easy to 
find as the mini controllers, 
you shouldn't have any trou- 
ble obtaining a CMI11A. 
RadioShack has one bun- 
died with a few X10 light 
switches as a home automa- 
tion system. You can order 
the unit from several home 
automation catalogs (see 
parts list); it costs about 
$45.00. 

The CM11A device is 
intended to communicate 
with and monitor other X10 
devices on the power line. It 
has -internal memory in 
which macros can be stored. 

A macro works like. this: 
It is set to activate when it 
receives a certain channel 
code on a certain house 
code; it will then output a sequence 
of codes to other X10 units so that 
one light switch can be used to set 
off a whole sequence of events. 

The CM11A has battery backup 
so that it will remember the macros 
when the computer is off or even on 
power outages. 

The software on the CD allows 
you to program the macros, monitor 
X10 devices, generate output sig- 
nals, etc. For our purposes, there is 
no need to install the software 
(unless you're dying to see how it 
works), or to install batteries, since 
we won't be using macros. 

On the CD that comes with the 
CM11A, you can find a program 
‘COMTEST.EXE’ that you can run 
from DOS or Windows that can be 
used to debug X10 systems. It moni- 
tors all the X10 activity on the 
house’s wiring and prints it to the 
screen. With it, you can verify that 
your THX10 is actually sending out 
the ‘on’ and ‘off’ commands and 
that they are being sent on the prop- 


er house code and channel numbers. 

Also on the CD, you can find an 
information file called 
PROTOCOL.DOC (in Word format), 
or PROTOCOL.TXT (in plain text). 
This document explains how you can 
write your own programs to use the 
CM11A. It is quite complex, but a 
few things are worth noting. First, 
the interface uses 4800 baud, pretty 
slow by today’s standards. Second, it 
has a maximum buffer size of 10 
bytes. Since every X10 signal con- 
sists of multiple bytes, and since the 
baud rate is slow, any software using 
the CM11A must be written to make 
data transmission from the CM11A 
to the PC very high priority. Failure to 
do so could result in some loss of 
data from subsequent X10 control 
signals. 

The COMTEST program can be 
used to make sure everything is 
working, but more customized soft- 
ware is needed to take advantage of 
the THX10 remote sensors. A BASIC 
program was written to at least get 
you started. 


THMONIT BASIC 
Monitoring Programs 


&\Loser Printer /Supplies 


our library 


@ Black, Color & MICR Toners 
@ Tools and Accessories 
@ Technical Support 


@ Cartridge Parts 
@ Video Training Tapes 
@ OPC Drums and Belts 
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° Monthly{Sales[Specials) 
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Cheneske Products inc 
2221 Filth Ave., Suite 4 
Ronkonkoma, NY 11779 
Fos) 516-467-3223 


CHENESKO 's a 
PRODUCTS ~ husfAncion ce 


www.chenesko:com 


documents; Sales Specials 
and the latest industry news! 


800-221-3516 


CALL NOW 
FOR YOUR 


FREE 


The Pocket Programmer 


) CATALOG #13! 


T 
am = » & 


INTRONICS, 


towercevace. xe. INC. 


TO PRINTER PORT 


THE POCKET PROGRAMMER 


The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 

Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 
series from 16K to 8 Megabit with a 32 pin socket. 

Adapters available for Pic, MCU’s 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74 

Prom’s and Eprom Emulator to 32K X 8. 
Only $129.95 


Same Name, Address & Phone Number for 16 Years.... 
Now isn‘t that Amazing ? 


Intronics, Inc. 

Box 13723 / 612 Newton St. 

Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge / Amex 


@ InkJet Refill Supplies 
@ Graphic Black Toner Kits 
@ MICR Toner Kits 


for afl the free tech 


Write in 84 on Reader Service Card. 


The diskette supplied with the 


THX10 chip contains two BASIC pro- 
grams that can be used to monitor 
the temperature and humidity from 
multiple transmitters. The programs 
are: 


o 


* THMONITG.BAS — This pro- 
gram will work with GWBASIC, sup- 


plied with DOS versions 2-5. 

* THMONITQ.BAS — This pro- 
gram will work with QBASIC, sup- 
plied with newer versions of DOS 
and Windows 3.1 


Either of these programs will 
work with Windows 95/98, by run- 


ning either of the GWBASIC or QBA- 
SIC interpreters. If you are running 
Windows 95/98 and do not have 
either of these BASIC interpreters, 
you can copy the appropriate 
GWBASIC.EXE or QBASIC.EXE files 
from an older computer to your new 


Running the Programs 


The BASIC program can be run 
from DOS or Windows 3.1 for test- 
ing and debugging, but this is not 
recommended for full-time monitor- 
ing. These older operating systems 


OREM THMONITG.BAS — WORKS WITH GWBASIC 
BASIC PROGRAM TO MONITOR TEMPERATURE AND HUMIDITY 


COMMUNICATES WITH X10 CM-11 INTERFACE AS RECEIVER FOR THX10 
COPYRIGHT 1998 M. KERYAN 
SET YOUR SERIAL PORT IN RS% — LINE 20 


n= 
233 
= 


Venourw 


CODE: A 
ORDER: 6 14 


Bez 
i: 
8 

3 


“_~— 
838 
= 


TEMPORARY STRING 
NA) ACTIVE CHANNEL # FROM INTERFACE 
122 REM AH(7) RUNNING AVG. HUMID. FOR EA. CHAN. 
au) rane AVG, TEMP. FOR EA. CHAN. 


TEMP INDEX COUNTER 
1S MASK, FLAG = 1 IF MASK, -1 IF NOT 
FROM INTERFACE 


BURNEY 
ZE82°=7 R92 

2 

2: 

: 

= 

z 

: 


y 
as 
: 
ps 
se 
3 


7) NUMBER OF HUMID. SAMPLES FOR HR 
NUMBER OF TEMPER. SAMPLES FOR HR 
NUMB. OF CHAR TO FOLLOW FROM INTERFACE 


: 
£ 
g 


g325282832 
gae5* 


SBas 
SE2E822288358822238 
38 


SS3e8S88 


: 


START MINUTE (0-1439) FOR CHAN 


~ 4110 RSS = RSS + “:4800.N,8,1,RS.CSO, 


computer. do not support multiprocessing, so 
385 REM Bow) STABLE NOW COUNTER FOR CHAN (STABLE IF > 10) 
390 REM pa SUM HUMIDITY FOR HR 

400 REM ) iM TEMPERATURE FOR HR 

410 REM TH THIS HOUSE #TO LOOK FOR 

420 REM TIS 

430REM TM _ THIS MASK; MASK BIT FOR A BYTE, 0 OR 1 
432 REM UTM UNST) FOR EA. CHAN 
434 REM UNSTABLE COUNTER FOR EA. CHAN 
440 REM X% TEMPORARY X 

450 REM” Y% TEMPORARY Y 

460 REM Z% TEMPORARY Z 

470REM Z$ ZERO CHAR 

900 REM 

1000 REM START OF PROGRAM 

1010 CLS : FOR | = 1 TO 25: PRINT : NEXT | 

1020 GOSUB 11 

1030 ON %) GOSUB 3000 

1040 COM( ) 

1060 IF (CE% = CB%) THEN 1080 

1070 GOSU 00: 

1080 GOSUB 1 

1090 GOTO 1 

1100 28 > H BHO}. RESS ~ CHRS(RH9B) + STRINGS(6, 25) 


D0, e00". OPEN RS$ FOR RANDOM AS #2 
1130 DATA DALIGMS GRIESE LISTS 
1140 DIM N%(15): FOR | = 0 TO 15: READ N%( 

gd mgd soepen ee SM%(I) = -1: NEXT | 


1150 DIM NB’ 

1160 DIM NE N 

hee CC RSE tt seas 
1175 IF (AS = STiMES) GOTO 1175 

1180 AS = “TH” + Rolprnybn epic 2)+ Pe rin gp 2)+ chaser a saset i) + tie: 


1185 OPEN AS FOR OUTPUT AS #3: PRINT #3, “LOG for “; D. 

1190 PRINT #3, “ X-10 House Code *; 

1199 RETURN 

1200 TIS = TIMES 

1210 IF $, 2) <> OHS) THEN GOSUB 1300: OHS = 2) 
1220 IF (MIDS(TIS, 4, 2) <> OMS) THEN GOSUB 1400: OMS = MI 4, 2) 
1230 IF (RIGHTS(TIS, 2) <> OSS) THEN GOSUB 1500: OSS = 2) 
1300 IF (OHS = 7) THEN 

1310 PRINT #3, 

1320 FOR = 070 7 ( es Heer = 0) GOTO 1370 
1330 X% = 0: IF (N yoo NX = ants 

1340 Y% = 0: IF 1)>0 THEN Y% = CINT( NX) 

1350 PRINT #3, USING “Ch. # *; (1 + 1); 

1352 PRINT #3, SING “ead deg F =: Y%: PRINT #3, USING “(#) 


“ine, 


U 
See eae oy tienen ae ea cas PRINT #3, using “(} * 
1360 PRINT #3, USING 1); 

1365 PRINT #3, USING “ ga Gad data’; 
1367 GOSUB 3500: PRINT #3, USING “ Heat 8"; HI 
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while the monitor program is run- 
ning, your PC cannot do anything 
else. One thing that you may want 
to do concurrently is to review older 
log files. 

If you are running the monitor 
program in a DOS window in 
Windows 3.1, 
another window to review or print 
the log files, but in doing so, the 
monitor program will be temporarily 
offline. Doing the same thing in a 
Windows 95/98 window will allow 
the monitor program to continue to 
run at the same time that you are 
inspecting log files, printing, etc. 


Using QBASIC 

Use the ‘Start,’ ‘Run ..." menus. 
Either type in the pathname and file- 
name (such as C:\DOS\QBASIC.EXE) 
and ‘Open,’ or find the file by the 
‘Browse’ menu and then open it. 
You will see an opening screen; 
press the escape key, then use the 
menus (‘File,” ‘Open’') to load the 
basic program ‘THMONITQ.BAS.' 
Then use the menus (‘Run’ then 
‘Start’) to run the program. After a 
few seconds, you will see the time of 
day at the bottom of the screen, 
indicating that it is running. 


Using GWBASIC 

Use the ‘Start,’ ‘Run ..." menus. 
Either type in the pathname and file- 
name (such as C:\DOS\ 
GWBASIC.EXE) and ‘Open,’ or find 
the file by the ‘Browse’ menu and 
then open it. You will see an ‘OK’ 
printed out. Type the sequence: 
LOAD “xxxxTHMONITG.BAS,” where 


you can click on - 


xxxx is filled in with the path to the 
program, such as C:\DOS\ or A:\, or 
wherever you have placed the 
THMONITG.BAS file. To confirm that 
it loaded, type LIST, and you should 
see the program listing scroll past. 
To run it, type RUN. 

To toggle back and forth from a 
full-size screen to a window on the 
desktop, press ‘Alt-Enter’ (both keys 
at once). If you want to quit the pro- 
gram, press ‘Ctrl-Break’ (two keys at 
once). To exit GWBASIC, type SYS- 
TEM. To exit QBASIC, use the 
menus. 


Customizations 

The programs are set up for ser- 
ial port 1 (COM1), and for monitor- 
ing X10 house code ‘F.’ If either of 
these need to be changed, you 
should update the statements in 
lines 20 and 30 of the program for 
your serial port or house code. 


Description of Monitoring 
Program 


The monitor program talks to a 
CM11A interface through the serial 
port of your PC. The CM11A moni- 
tors all X10 communications on your 
house’s power line. The program 
decodes the information coming 
from the CM11A and sends back 
appropriate handshaking informa- 
tion. The monitor program deter- 
mines if the X10 information corre- 
sponds to the specific house code 
that you are monitoring (default is 
house code 'F’). If so, it saves the 
information in a buffer for each 


370 NEXT |: FOR | = 0 TO 7: NO%(I) = 0: NE%(I) = pene 0: NT%(I) = 0 


1380 $ (1) = 0: ST(E Orice bak 


1385 IF (OHS = PRINT #3, “Maximu 
1390 IF te (OHS ="247) OR (OHS = ”23")) AND (LEFTS(TIS, ra(ris. 2) = -00")) ‘GOTO 10 
1400 FOR {= 0 TO 7: ee es : 


1410 ra = VALOWS M3) 


SUB 1650 
1460 IF OMS, 1) = 2”) THEN | = FRE(AS 
Spek (RIGHTS( )="2") (AS) 
LOCATE 25, 20: pel or LOCATE Y%, X% 


1510 Ir (RIGHTS(OSS, 1)= yey THEN AS =“ 


1590 


1600 AS = CHRS(CN + 49): Z% = 0: GOTO 1680 
GOrO 1680 


1610 AS =“ “: 2% = 0: 
1620 | = 


CN = 0: GOSUB 1680 


1630 CN EAS = CHRS(CN + 65): 2% = 30: GOTO 1680 


650 AS = CN = 0: 2% = 30: GOTO 


1680 
1680 ¥% = CSRLIN: X% = POS(O}: LOCATE 25, FIX(CN + 2% + 1): PRINT AS; 


1690 LOCATE Y%, X%: RETURN 
2000 REM 
2010 IF (NC > 0) THEN NC = 


te 
a 
3 
z 
8 


2050 
2060 IF (C > 9) 
2070 NC = C: IM = -1: 


1: GOTO 2100 


RETURN 
EN PRINT “ERR * + HEXS(C): RETURN 


3100 IF IM <0 THEN MA = * 2: IM =1: RETURN 


2110 MA = MA / 2: TM = INT| 


allowable channel (1 through 8), 
and when enough information is 
attained, it takes appropriate action. 

The temperature/humidity 
transmitter sends the data as a 
series of eight ‘on’ or ‘off’ X10 
sequences to build up a byte (eight 
bits). When the eighth bit is 
received, the program figures out if 
it is a temperature (binary value of 0- 
127) or humidity (128-255). For the 
humidity data, the eighth bit is 
stripped off. The data is printed on 
the screen immediately after it is 
received. The value is compared to a 
running average for that channel; if 
it is more than 15 units from the 
average, it is assumed to be garbled 
and it is discarded. Good data is 
retained and later printed out as 
part of the hourly average in the log 
file created for that day. 

The temperature/humidity 
transmitters send one set of data 
every five to six minutes, alternating 
between temperature and humidity. 
Typically, each channel will then 
send about five to six temperatures 
and five to six humidities every hour. 
If all eight channels are active, this 
means over 80 sets of data every 
hour. The more active channels, the 
higher the chance for data collisions. 
When more than one transmitter is 
sending data at exactly the same 
instant, there is a good chance that 
one of them will be ignored by the 
CM11A receiver. When this hap- 
pens, the full eight bits for the sam- 
ple will never be received. To handle 
this, the program uses timeouts. 

A timeout will occur if more 


than one but less than eight bits are 
received within a three-minute peri- 
od for any specific channel. A-time- 
out means the data is incomplete 
and it is discarded; it resets the bit 
counters for that channel so the next 
series (five to six minutes later) can 
be received. Timeouts will occur due 
to data collisions using more than 
one channel. Since environmental 
monitoring is not a mission-critical 
application, and actual temperature 
and humidity changes usually take 
20-30 minutes, a loss of a few sam- 
ples is not a problem. 

A new log file is created on disk 
for each day that the monitor pro- 
gram is running. The date is encod- 
ed in the file name (for example 
'TH981215.LOG’ is the file created 
for December 15, 1998). The file is 
written out at midnight and a file for 
the new day is then opened. The log 
file lists one line of information for 
every active channel every hour (0- 
23). 

An active channel is any channel 
on the house code for which there 
was any activity: temperature, 
humidity, timeouts, or errors. The 
average for the hour is printed out 
with the number of samples in 
parenthesis for both temperature 
and humidity. The number of time- 
outs and errors is also printed out. 
The last thing on each line is the 
heat index calculation for the aver- 
age temperature and humidity. 

While the program is running, 
the time of day is continually updat- 
ed at the bottom of the screen. 
When any transmitter for the moni- 


CN) = SN% 
2530 (Gr HEN) > 127 thy) GOTO 2700 
2610 IF (SN%(CN) <10)GOTO 2650 
2620 IF (ABS(Z% - % AT N)) < 16) GoTo 2640, seers wee 
ie; Gra ta sNeoto 2670 
SUTSEN) + A ca = ae UT%(CN) 
3570 SICH ye STEN 2%: 
2672 IF f eeote aM 


pte Y% = ia X% = sa gal Ses GOSUB 3500: PRINT USING “ Heat Index: ##Hf"; HI; 


2700 PRINT ” % RH we 
2710 IF Faas ten “79) 6 
3750 PRINT 


CN) 16 GOTO 2740 
RON ASSUMED NE%(CN) = NE%(CN) + 1: GOTO 2800 


2740 AH(CN baa! wee 

3760 Us Sch) =U +1: AH( CN 

2770 )= yuan: roe MHS) = NHN us ela 

272 IF (UT%{CN) = 0) GOTO 

2775 = : = AT(CN): Seta Sane enanes USING ” Heat Index: ###"; Hi; 
2800 PRINT * ” 

2899 REM USE THIS TO DEBUG PRINT #3, BY(CN); He" 24." 

2900 NB%(CN) = 0: 9: BN = 0: SM%(CN) = -1: GOSUB 1610: RETURN 

3000 IF (EOF(2)) TH 

sere GS ASTI 


LOG ot eee = CE% - 256 


3030 CA%(CE%) = Ch: 


3100 CB% = CB% + 1: IF (CB% > 255) THEN CB% = CB% - 256 


3110 cs = CA%(CB% 


AND 1 
2120 H = INT(C) AND Dato HOH, 16: D% =I 
2130 CN = Ht: GOSUB 1620: IF (H © TH) THEN 
2140 IF (TM = 1) GOTO 2200 


oy 
2170 IF (DC = 999) THEN RETURN 

= DC: NA = NA + 1: RETURN 
2200 IF ((D% < 2) OR sPiuy NaN MA” o:ReTURN 
2210 B= 1: IF (D% = 
2220 FOR | = 0 TO : CN = AC(I): BC = NB%(CN) 
2230 IF (BC = 0) TH NBCot: BD=1 AND INT(B): SM4(CN) = VAL{OMS) + 60 * VAL(OHS): 
GOSUB 1600: GOTO 
2240 BC = 2 oD Ayn 2) Ne : 


2250 
2260 IF 
2270 
2500 2% = BY%(CN) AND 127 

2510 PRINT “Ch.”; (CN + 1); RIGHTS(” 


©) AND 15 
RN 


“ + STRS(Z%), 4); 
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X% = CE% - CB% + 1: IF (X% < 0) THEN X% = X% + 256 
3130 tf (Xe > CMs) THEN CW = Xv 
3140 CN = 0: 2% = 50: A$ = “Buf: * + STRS(X%) +” “: GOSUB 1680 


3150 RETURN 

3500 Hi = 42.379 + 2.04901523# * Y% + 10.1433127# * X% - .22475541# * Y% * K% 
3510 Hi = HI - 6.83783 * 10 *-3 * Y% * Y% - 5.481717 * 10 * -2 * X% * X% 

3520 Hi = HI + 1.22874 * 10% -3 * Y% * Y% * X% 

3530 HI = HI + 8.5282 * 10* 4 * Y% * X% * X% 

3540 Hi = HI- 1.99 * 10" -6 * Y% * Y% * X% * X% 

3550 RETURN 

4000 REM ADD YOUR ROUTINE HERE FOR ACTION ON TEMPERATURE 

4010 REM TEMPERATURE IS IN VARIABLE Z% 

4990 RETURN 


5000 REM ADD YOUR ROUTINE HERE FOR ACTION ON HUMIDITY 
5010 REM viene 1S IN VARIABLE 2% 


tored house code is received, the 
channel number will appear at the 
bottom left side of the screen. The 
channel number will remain on the 
screen until either the full eight bits 
are received, or there is a timeout. 

When the full eight bits are 
received, one line of information. is 
scrolled onto the screen showing the 
channel number, the type and the 
data (temperature or humidity), and 
the time received. The program will 
also monitor other house codes and 
display the house-code received at 
the bottom right of the screen for a 
few seconds. 


Enhancements to the 
Software 


The monitor program currently 
does the bare minimum. It keeps 
track of data from the CM11A, it 
decodes it, it fills matrices for tem- 
peratures and humidities, and it 
prints averages to log files on disk. It 
probably doesn't do everything YOU 
want it to do. 

For example, you may want to 
send data to a printer, take action if 
the temperature or humidity falls 
outside of a predetermined range, 
etc. You might want to send com- 
mands to the CM11A to transmit 
data, for example, on a different 
house code that is monitored by 
another CM11A connected to a PC 
and a heating/air-conditioning sys- 
tem. 

Stub subroutines are jumped to 
when valid data is received; you can 
add your routines there. Feel free to 
change the program, port it to 
Visual Basic, port it to C, C++, or 
Java, or port it to Linux. Send any 
major modifications to me via E-Mail: 
mkeryan@pobox.com. 


Using the THX10 System 


The best locations for the 
THX10 remote units are: 


- Three to four feet above the 
floor. it is always cooler near the 
floor and warmer near the ceiling. 
The sensors should be at about the 
same height as the bulk of your 
body. 

+ Away from registers or drafts 
that would give false readings. This 
assumes you don’t want to monitor 
the temperature from the air condi- 
tioner. Of course, you might want 
to, for example to ensure that it is 
working. In that case, you can place 
a THX10 unit directly on top or in 
front of the register outlet. 

Away from heat-generating 
equipment. For example, don't place 
it on top of a TV, computer monitor, 
or refrigerator. 

* Generally, the best places are 
on top of counters, desks, tables, etc. 
Make sure it is not in direct contact 
with anything on any of its four sides, 
to ensure adequate ventilation. 

+ Place them in the rooms you 
would like monitored: master bed- 
room, kid's room, kitchen, family 


room, etc. You don’t have to place it 
in the hallway like your thermostat. 
You can monitor the actual living 
conditions in the rooms you actually 
live in. 

- If you want to determine how 
hard your HVAC system is working, 
you can dedicate one or two units to 
monitor the outside environment, 
such as in an unheated/uncooled 
attic, and on a screened porch. 
However, make sure that environ- 
ment is clean and there is no chance 
that the unit could come in contact 
with water. Direct sunlight should 
also be avoided. 


Even though X10 systems are 
described as ‘Whole-House’ sys- 
tems, don’t be surprised if units 
placed in some rooms cannot be 
received on your CM11A/PC receiv- 
ing system. Most homes have a 220- 
volt power system that is split into 
two 110-volt legs at the breaker 
box. Therefore, some outlets are 
wired on leg-1, while others are con- 
nected to leg-2. 

If your CM11A/PC happens to 
be on leg-1, the THX10 transmis- 
sions on leg-2 may not be picked up. 
If you have this problem, you may 
be able to move the THX10 unit to 
another wall (some rooms may be 
wired using both legs on opposite 
walls), or to another room close to 
the room you want monitored. 

In those cases in which moving 
them around just doesn’t work, 
then a signal bridge will solve the 
problem. This is a small device, cost- 
ing about $40.00, that is installed in 
the breaker box. It passes X10 sig- 
nals from one leg over to the other 
leg. 

There are also X10 signal ampili- 
fiers that boost the signals; these 
may be needed in very large houses. 
You can find these devices in home 
automation catalogs. 

You may find that after a power 
outage, you get a lot of timeouts 
and/or bad data for a while. This is 
because all the THX10 units came up 
at the same moment when the 
power came back on and are in 
sync; they are all trying to send data 
at exactly the same time. This causes 
data collisions, and a loss of data. 

After a while, they will get out 
of sync all by themselves because 
the resonators clocking the PIC CPUs 
are not very precise. You can speed 
up this process to randomize the 
sequencing by unplugging and then 
plugging back in several of the units, 
one at a time, at one-minute inter- 
vals. 

Occasionally, even without a 
power failure, this synchronization 
will occur between two or more 
units, and you will lose some data 
until they fall out of sync. The system 
is based on redundancy; your moni- 
toring software should make deci- 


sions based on a consensus of. 


results, not just on one particular 
sensor. That way, if data from any 
one sensor is lost, the whole system 
continues to operate. NV 


Digital Storage 


Oscilloscopes 


From $189? 
ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 


logger, & DV 


M. Units DC to 25MHz 


Captured 
Waveforms 
Pico Tech 
ADC-200 in 
Windows 


O-Scope II 


ATC proudly announces the addition of Pico 
Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 
O-Scope Ip (ST 50KHz) 
O-Scope Il (DT 500KHz).......... $349 
ADC-100 (DT 12bit 50KHz) 
ADC-200/20 (DT 10MHz).... 
ADC-200/50 (DT 25MHz). 
Loggers 1-22 oh. (8-16 bit) from $99 
Shipping UPS $7.50 grad, $11.50 (2 day) 


800-980-9806 


Allison Technology Corporation 


2006 Finney Valley Rd., Rosenburg, TX 77471 
Fax: 281-239-8006 Technical: 281-239-8500 
E-Mail: atc@accesscomm.net 


http://www.atcweb.com 


ALL CABLE NEEDS 


SE HABLAN ESPANOL 


CONVERTERS 


ALL BRANDS WITH REMOTE 


Write in 89 on Reader Service Card. 


TOLL FREE ORDER LINE: COMPETITIVE 


1-BO0- 361-4506 


HOOK-UP HELP LINE: 
1-847-233-0621 
NO ILLINOIS SALES 


PRICING | 
PARENTAL 


LOCKOUT © 
AVAILABLE 


HOURS: Mon. thru Fri. 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad{s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 


RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 


PHOTOS, DRAWINGS, AND BOXES 

A photo or drawing may be run at the top of your classified ad for an addi- 
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 


art, or $8.00 for halftone of photographs. To BOX your ad, include an addi- 
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 


FAXING IN AD COPY 


You may fax in ad copy or changes before the closing date (5: oopm on the 
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira- 
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi- 
cation of faxed-in ads, please call 909-371-8497. 


DEADLINE 

Prepaid ads received by 5:00pm on the closing date (5th of the month) will 
appear in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
submitted in writing. 


IMPORTANT INFORMATION 

All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


Choose a category for your ad from the classifications listed below. 


10. Ham Gear For Sale 80. Test Equipment 
20. Ham Gear Wanted 85. Security 
30. CB/Scanners 90. Satellite Equipment 


95. Military Surplus Electronics 
ideo/Lasers 


50. Computer Hardware 100. Audio/Vi 
60. Computer Software 110. Cable TV 
70. Computer Equipment Wanted 115. Telephone/Fax 


Edlie Electronics, Inc. ............... 
BF YOGC EB GOs oii ccnisctsecncesederes 
ELECTRO MAVIN 


JK microsystems 

A er HT eR Oo AOE Ce ee 87 
KDE Electronics Corp, .....ccccsscecseereeereerers 69 
La Paz Electronics Int'l. .... 

LeMOn-Pladd, IMC. .........-ceccesssessessepeesceesees 46 
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120. Components 155. Manuals/Schematics Wanted | 
125. Microcontrollers 160. Misc. Electronics For Sale 
130. Antique Electronics ~ 170. Misc. Electronics Wanted 

135. Aviation Electronics 175. BBS & Online Services 

140. Publications 180. Education 

145. Robotics 190. Business Opportunities 

150. Plans/Kits/Schematics 200. Repairs/Service 


Lemos International Co., Inc. ............00...4 65 
Lifeline Electronix, INC. .........cccceeeeeeeeeeee 54 


Seabird Technical 

Shreve Systems 

Skycraft Parts & Surplus, INC. ........0rceeees 89 
Sky: ElSCHOMES, {, .5.aceasvececesegecsedpecesonnrae 52 
Square 1 Electronics 

SuperCircuits 

Surplus Traders 


Meredith Instruments 
Metric Equipment Sales, Inc. .......... 


Timeless Products 

Timeline, Inc. ........... 

Ultra Link 

Unicorn Electronics 

SV COR Ds sinsssccantscacsusrreptene cesses pelotetioy sued 60 
Utopia Tools 

V&V Mach. & Equipment, Inc. ......-.-... 56, 57 
Velleman 

VersaTech Electronics 

Vesta Technology, INC. ......:csrecees Rae SAGt 57 
Viking International 

VABRIICT ICS cinta cvcainasvoas saasuaaceadbacdlseoonnepaa ven 54 
Weeder Technologies 

Western Test Systems 

Wholesale Cable 


Pacific Test Equipment Corp. ..........000+ 77 
PATER: WAGE Sec vesacosscsessstheceengnate Back Cover 
PARAMAX, INC, .....:cesscevesceseseseres 
Patco Service, Inc. .............44 Rieacea 


Prairie Digital, INC. «0... 
PUMBRE IOS sees lic estresatvesves 


Ramsey Electronics, INC. ........-cceserceesene 53 
ReSOUrCES UN-LId. 0... cceecsseseeeseesersnneene 63 


AMATEUR RADIO & TV 


BUSINESS 
OPPORTUNITIES 


Chenesko Products, INC. ...........-.csesceseeees 67 


BUYING 
ELECTRONIC SURPLUS 


CB/SCANNERS 
TC ene Loe eee 60 


CCD CAMERAS/VIDEO 


American cpt ab Network Corp. .76 
Black Feather Electron 36 


COMPONENTS 


Circuit Etching Technics 
Communications Surplus 
Electronic Goldmine .. 


Allison Technology Corp. 
Alltech Sloctronies 


Printers/Printer Supplies 
Chenesko Products 

H.T. Orr ee Snnice 
Inkjet South 


DESIGN/ENGINEERING 
SERVICES 


Pu 30 
V&V bach, & Equipment, Inc. ........ 56, 57 


EDUCATION 


Advanced Educational Systems 
Electronix Corp. 
MAGS NICS ins ccksicciccaceasessceccacabencsstcoretien 52 


EVENTS/SHOWS 


ACP Super Store 
Greater Baltimore Hamboree 


LASERS 


Information Unlimited 
Meredith Instruments 
Resources Un-Ltd. ..... 
Unicom Electronics 


MISC.//SURPLUS 


All Electronics Corporation. ..... 
Alltech Electronics . 

Black Feather Electronics 
Brigar Electronics 

C and H Sales Company 
Chaffin Electronics 
Communications Surplus ... 
Consumertronics 

DeMar Electronics 


viking International 
Visitect, Inc. ......... jeopcensnesense 


SATELLITE 


Baylin Publications 


SECURITY 


American Technologies Network Corp. .76 
Information Unlimited 33 
Intersoft 80 
Lemos International Co., Inc. .............04 65 
Lifeline Electronix, Inc. ...............0:000e4 54 


SOLAR EQUIPMENT 


Cruising Equipment 


PARAMAX, INC. .........s:0s0e00 


TELEPHONE 


:M. Communications 
Yolen WAGs vcisconcwtestbecte 
Weeder Technologies .... 


TEST EQUIPMENT 


ising Equipment 
Danbar Sales PONS 
Davilyn Co 


Electro Tool, Inc. ........ 
Lemon-Piadd, Inc. ...... 
Patco Service, Inc. ..... 
The RF Connection .... 
Utopia Tools 


WIRE/CABLE 
& CONNECTORS 


Northwest Cable & Connector Co, 
Roger's Systems Specialist 
The RF Connection 
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Products, Inc. 

1310 “B* E. Edinger Ave. 
Santo Ana 92705 

All Electronics 

905 S. Vermont Ave. 
Los Angeles 90006 
14928 Oxnard St. 

Van Nuys 91411 
Allen's To Go 


716N. Fairfax Ave, 

Los Angeles 90046 

Del Amo Books & News 
3758 Sepulveda Blvd. 
Torrance 90505 

DSS Satellite Comm. 
411-E 18th St. #C 


8431 Commonweatth Ave. 


Buena Park 90621 
Harding Way News 
113 W. Harding Way 
Stockton 95204 
Harold's Newsstand 


Sav-On Electronics 


7840 Macy Plaza Dr. 
Citrus Heights 95610 
1280 E. Willow Pass Rd. 
Concord 94520 

630 San Antonio Rd. 
Mountain View 94040 
1600 Broadway 
Sacramento 95818 
§950 Florin Rd. 
Sacramento 95823 
2538 Watt Ave. 
Sacramento 95812 
2727 El Camino Real 
San Mateo 94403 
Tower Magazines/News 
885 Riverside Pkwy. 
West Sacramento 95605 
Tower Records/Video 
220 N. Beach Bivd. 
Anaheim 92801 

2520 Durant 

Berkeley 94704 

212 F St. 

Davis 95616 

5703 Christie Ave. 
Emeryville 94608 


2052 Redwood Hwy, 
Greenbrae 94904 

6310 E, Pacific Coast Hwy. 
Long Beach 90803 

2280 Market St. 

San Francisco 94114 


3205 20th Ave. 
San Francisco 94132 


2525 Jones St. 

San Francisco 94133 
871 Blossom Hill Rd. 
San Jose 95123 

1205 W. Covina Pkwy 
West Covina 91790 
Video Electronics 
3829 University Ave. 
San Diego 92105 


CANADA 
Com-West Radio 
Systems Lid. 

48 E. 69th Ave. 
Vancouver, BC V5X 4K6 
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Muir Communications Ltd. 
3214 Dougias St. 
Victoria, BC V8Z 3K6 
COLORADO 

TH Electronics 

216 Commerce Dr,, Unit 2 


New Milford 06776 
Electronic Service Products 
437 Washington Ave. 

North Haven 06473 


DELAWARE 
Newark Newsstond 
70 E. Main St. 
Newark 19711 


DISTRICT OF 
COLUMBIA 
Tower Records 

2000 Pennsylvania Ave. 
Washington 20006 
FLORIDA 

Alfa Electronic 

1502 S. St. Rd. #7 
Hollywood 33023 

Al's News 

8219 S.W. 124th St. 
Miami 33156 

Bob's News & Books 
1515S. Andrew Ave. 


Distributing 

1001 N.W. 52nd St. 

Fort Lauderdale 33309 
Skycraft Parts & Surplus, Inc. 
2245 W. Fairbanks 
Winter Park 32789 
Sunny’s At Sunset, Inc. 
8260 Sunset Strip 

Sunrise 33322 
GEORGIA 

Tower Records 

3400 Around Lenox Dr. 
Atlanta 30326 


HAWAII 
SolarWorks! 

525 Lotus Blossom Ln. 
Ocean View 96737 
Tower Records 
4211 Wailalae Ave. 
Honolulu 96816 

611 Keeaumoku 
Honolulu 96814 


IDAHO 

The Current Source 
5169 Glenwood 
Boise 83714 


ILLINOIS 
City Newsstand 
4018 N. Cicero 
Chicago 60641 
Tower Records/Video/Books 
383 W, Army Trail Rd. 
le 60108 
2301 N. Clark St. #200 
Chicago 60614 
1209 E. Golf Rd. 
Schaumburg 60173 


220 W. Harry St. 
Wichita 67213 


LOUISIANA 
Lakeside News 
3323 Severn Ave. 
Metairie 70002 


MARYLAND 

Silicon Valley Electronics 
2014-A industrial Dr. 
Annapolis 21401 

Tower Records/Video 
2566 Solornons Island Rd. 
Annapolis 21401 

1601 Rockville Pike #210 
Rockville 20852 


579 G.AR. Hwy. Rt. 6 
Swansea 02777 
Tower Records #172 
360 Newbury St. 
Boston 02115 


Little Professors Book Center 
22174 Michigan Ave. 
Dearbom 48124 

MW Electronics 

229 E. Michigan Ave. 

Paw Paw 49079 

Purchase Radio Supply, Inc. 
327 E. Hoover Ave. 

Ann Arbor 48104 

Tower Records 

1214 S, University Ave. 

Ann Arbor 48104 


MINNESOTA 
Radio City, inc. 
2633 County Road 1 
Mounds View 55112 


MISSOURI 
Accurate Instruments 
11201 E. 24 Hwy. 
independence 64054 
Electronics Exchange 
8644 St. Charlies Rock Rd 
St. Louis 63114 


NEVADA 

Amateur Electronic Supply 
1072 N, Rancho Dr. 

Las Vegas 89106 

Less Buster's Electronics 
2930 N. Las Vegas Bivd. 
VSTG-22 


4580 W. Sahara Ave. 
Las Vegas 89102 
6450 S. Virginia 
Reno 89511 


NEW JERSEY 
Sys-Com 

707 22nd St. 

Union City 07087 

JR Tech Systems 
1309 Hwy, 71 

Belmar 07719 


rr dealer directory dealer directory dealer directory dealer directory deale 
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NEW MEXICO 
Newsiand Bookstore 
2112 Central S.E. 
Albuquerque 87106 


NEW YORK 

All Phase Video 
, Inc. 

70 Cain Dr. 

Brentwood 11717 

Goldcrest 


480 St. Poul St. 
Rochester 14605 

Ham Central 

3 Neptune Rd. 
Poughkeepsie 12601 
Hirsch Sales Corporation 
219 Califomia Dr. 
Williamsville 14221 
Tower Records/Video 
105 Old Country Rd. 
Carle Place 11514 
350-370 Route 110 
Huntington 11746 

1961 Broadway 

New York 10023 

383 Lafayette St. 

New York 10003 


Compustuff 

24) Great Oaks Tri. 
Wadsworth 44281 
Digital One 

7603 Mentor Ave. 
Mentor 44060 


Footsteps 

4925 Jackman Rd. Store #58 
Toledo 43613 

Hosfelt Electronics, Inc. 
2700 Sunset Bivd. 
Steubenville 43952 
Keyways, Inc. 

204 S. 3rd St. 

Miamisburg 45342 

Leo's Book Shop 

330 N. Superior St. 

Toledo 43604 

Powermaxx, Inc. 

1587 U.S. Route 68 N. 

Xenia 45385 
OKLAHOMA 

Steve’s Books & Magazines 
2612 S, Harvard 

Tulsa 74114 


OREGON 

News & Smokes 

2295 W. Main St 
Medford 97501 

News & Smokes #8 
259-C Bamett Rd 
Medford 97501 

Norvac Electronics 
7940 S.W. Nimbus Ave. Bidg. 8 
Beaverton 97005 

960 Conger 

Eugene 97402 

1545 N. Commercial N.E 
Salern 97303 

Powell's Technical Bookstore 
33 N.W. Park 

Portland 97209 

Taylor News & Books 
133 W. Main, Ste. 102 
Oklahoma City 73102 
Tower Books 

1307 N.E. 102nd Ave. 
Portiand 97220 


PENNSYLVANIA 
Bedford St. News 

308 Bedford St 
Johnstown 15901 

Genes Books, Inc. 

King of Prussia Plaza 

King of Prussia 19406 


ena 
ORY 


The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 


Lehman Scientific 
2997-F Cape Hom Rd. 
Red Lion 17356 
Montco Electronics & 


Computers 

2555 Industry Ln. Ste. D 
Norristown 19403 
Surplus Al 

RR 1 Box 337 
Hunlock Creek 18621 
Tower Books 

425 South St. 
Philadelphia 19147 
Tower Records 

340 W. Dekalb Pike 
King of Prussia 19406 


204 W. End Ave. 
Nashville 37203 


BDL News, Inc. 

809 Pierce 

Houston 77002 
Electronic Parts Outlet 
3753-B Fondren Rd. 
Houston 77063 
Mouser Electronics 
958 N. Main St. 
Mansfield 76063 
Tanner Electronics 
1301 W. Beltline #105 
Carroliton 75006 
Tower Records 
2403 Guadalupe 
Austin 78705 


VIRGINIA 
Satellite 
7920 Timberlake Rd. 


4110 W. Ox Rd. #12124 
Fairfax 22033 

1601 Willow Lawn Dr. 
Richmond 23230 

8389 E. Leesburg Pike 
Vienna 22182 


WASHINGTON 
A-B-C Communications, inc. 
17541 15th Ave. N.E. 
Seattle 98155 
Bohica 

214 2nd St. 

Morton 98356 
Cody Books Ltd. 
1125 Fir Ave. 

Blaine 98230 
Service Request 
3304 W. Rowan Ave. 
Spokane 99205 
Supertronix 

18650 68th Ave. S. 
Kent 98032 

Tower Books 

10635 N.E. 8th St 
Bellevue 98004 

20 Mercer St. 
Seattle 98109 


WISCONSIN 
Amateur Electronic 
Supply, Inc. 

5710 W. Good Hope Rd, 
Milwaukee 53223 
Greenfield News & Hobby 
6815 W. Layton Ave. 
Greenfield 53220 

Cudahy News & Hobby Ctr. 
4758 Packard Ave. 

Cudahy 53110 


—{  DonLancaster's . 


RESOURCE BIN 


Supraluminal dowsing for 
Brown’s Gas in Roswell. 


ur usual reminder here 

that the Resource Bin is 

a two-way column. You 

can get tech help, con- 

sultant referrals, and 
off-the-wall networking on nearly 
any electronic, tinaja questing, per- 
sonal publishing, money machine, or 
computer topic by calling me at 
(520) 428-4073 weekdays 8-5 
Mountain Standard Time. 

Be certain to frequently check 
out my new Guru's Lair website 
you'll find at (where else?) 
www.tinaja.com. This is the place 
you'll go for instant tech answers. 
Among the many files in our library, 
you will find complete reprint sets 
for all of the Resource Bin and other 
columns. Plus a brand new Research 
InfoPack Service. 


Exploring the 
Pseudoscience Morass 


When you want to supralumi- 
nally dowse for Brown's Gas in 
Roswell, the proper way to do so 
would be by using an overunity 
water-fueled black helicopter. 

| have long been fascinated by 
all pseudoscience topics. Stuff which 
the Houyhnhnms politely termed 
“that which is not so." Extraordinary 
claims for which any extraordinary 
evidence does not and can not exist. 

The usual cause for the moun- 
tains of dead wrong urban lore is 
labwork so mesmerizingly awful 
that it is not even wrong. Accurately 
measuring any AC power or small 
temperature changes are both 
exceptionally difficult tasks. And it is 
super easy to forget that an hour in 
the library is worth a month in the 
lab. Or that physics and thermo 
laws" are really theorems. Which, in 
turn, are those unavoidable conse- 
quences of the fundamental first 
principles. Or that real science and 
real engineering a/ways gets done 
by standing on the shoulders of 
giants. 

Should you ever find any unusu- 
al result, scientific integrity demands 
you make monumental efforts 
which prove yourself wrong. And 
that you openly and aggressively 
welcome a criticism and critique. 
You are always guilty till proven cor- 
rect. And, no, it is not up to others 
to prove you are wrong. It is always 
up to you to convince others that 


you are right. 

One of the big dangers of wish- 
ing for something is that you may 
get it. | strongly feel that finding a 
source of unlimited free energy 
would be one of the most heinous 
possible crimes against humanity. 
One which would make Hitler look 
like Mother Teresa. 

For the out-of-control binge 
which would certainly result would 
quickly turn the planet into a cinder. 
Global warming would then get 
measured in degrees per hour, 


NEXT TIME: Don takes 
another look at test 


equipment options. 


rather than degrees per century. 
At any rate, | thought we might 
take a pseudoscience tour ... 


Art Bell 


Well, the 800-pound pseudo- 
science gorilla, of course, is the Art 
Bell show. Late night talk radio for 
insomniacs who tire of listening to 
crickets. His subject matter ranges 


“ through UFOs, Nevada's Area 51 


(the source of the show), cata- 
strophic predictions, the happy faces 
on Mars, crop circles, free energy 
claims, even that entire space pro- 
gram being nothing but a staged 
Truman-like TV show. 

One recent caller provided his 
eye witness web photos of an alien 
that he shot and then stuffed into 
his freezer. Before, of course, those 
"men in black" stole the freezer. It 
wasn't very long before discovery of 
the clip art from where his compact 
black oblisk space ship was gotten. 

Naturally, all Art's regular listen- 
ers were quick to question just what 
the aliens were doing with their clip 
art collection in the first place. 

Art's website is 
www.artbell.com. It is exceptionally 
well run by one Keith Rowland and 
includes a great archive and lots of 
links. Keith and | do cross paths 
every so often at Phoenix-area high 
tech parties. Keith also runs his own 
fine website and forum which is up 
at www.rowlandnet.com. 

An upcoming competitor to Art 
Bell is Jeff Renee at 


www.sightings.com. 
His website graphics are superb. 


Bill Beatty 


Bill Beatty honchos an outstand- 
ing Science Hobbyiest at 
www.amasci.com. As one corner of 
it, he also provides his broad spec- 
trum of weird science files plus links 
to absolutely off-the-wall pseudo- 
science topics. 

Topics covered include "click 
thru" forums, newsgroups, and dis- 
cussion groups for pseudoscientific 
topics. Bill also moderates his utterly 
bizarre free energy forum. More 
details on this at www.eskimo.com/ 
~bilb/freenrg//flist.html. 


Keely Net 


John Worrell Keely was the turn 
of the century scam artist who faked 
free energy perpetual motion 
machines by use of hidden com- 
pressed air lines. Jerry Decker's 
Keelynet archive up at 
www.keelynet.com is the defini- 
tive web stash for just about all 
pseudoscience files and bizarre 
links. 

There are three distinct ele- 
ments to Jerry's site. The first is a 
big bunch of leftover classic pseu- 
doscience ASCII textfiles from the 
old pre-1996 Keelynet BBS. These 
files also do get mirrored elsewhere. 
The newer archive consists of ongo- 
ing news and many links to pseudo- 
science topics on other sites. 

Finally, there is Jerry's odd 
Keelynet Mailing List forum which 
you can link directly from his web- 
site. 


Saucer Smear 


One of the finest examples of 
"in your face" journalism that I've 
ever seen, James Moseley's Saucer 
Smear mercilessly trashes UFO friend 
and foe alike. His magazine has got- 
ten published continuously for 35 
years now. You can subscribe by E- 
Mailing sim@well.com. 

Reprints of most issues are up 
at www.mcs.com/~kvg/smear. 
htm. Or click on my smear button at 
www.tinaja.com. 

Other off-the-wall UFO websites 
are UFO's RY) NGS). Far 
www.qtm.net/~geibdan. Nevada 
Aerial's Leading Edge Research 
Group you should find at www.con- 
nec tcorp.net/~trufa. Or, Glen 
Campbell's new UFO Mind paranor- 
mal research site at 
www.ufomind.com. 


Borderlands 


This is another older pseudo- 
science establishment. That has 
been around since 1945. Currently 
run by Michael Theroux. See 
www.borderlands.com. 


new from 


DON LANCASTER 


ACTIVE FILTER COOKBOOK 
The oO loonie ee ane 


fikers. De eyettied tettent tect designs. $28.50" 


CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit pops peers Is. 
About as hands-on as you can get. $28.50 each. 


RESEARCH INFOPACKS 
Don's instant cash-and-carry flat rate consulting 
service. Ask any reasonable technical 
for a detailed ai 
www.tinaja.com/i 1 for 


INCREDIBLE SECRET 
MONEY MACHINE Ii 


Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 


LANCASTER CLASSICS LIBRARY 
Don's best oy stuff at al = gk pace Includes 
the CMOS Cookbook, T! Cookbook, Active 
Filter Cookbook, Ponoriot v video, Case Against 
Patents, Incredible Secret Money vag nnn Il, and 
Hardware Hacker Ii reprints. $119.50 


LOTS OF OTHER GOODIES 
Tech Musings V or pa 
Ask the Guru I or Il or 
Hardware ee i, sit -s IV 
Micro Cookbook | 
PostScript Beginner Stuff... 
PostScript sk ch and Tell 

Video 


$24. 
$24. 
4, 
9. 
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Whole pic all ee 
Technical is (al Post , 


BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new met of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 


THE CASE AGAINST PATENTS 
For most individuals, patents are virtual! ger 


to result in a net loss of sanity, @ 
. This rint set Shows yoo Buu's tibted 


real-world alternatives. 


BLATANT OPPORTUNIST 1! 
aN seoiets fog a: all nore ‘Ss B ose range of real word 
on ethene lin 


proven covera 
ventures. Sti eon smal sal technical $24, 


RESOURCE BIN | 


A complete collection of all Don's Nuts 
columns to date, including a new 
master names and numbers list. 


re’ 
cool Shon. 
FREE US VOICE HELPLINE 


SYNERGETICS 
Box BOS-NV 
Thatcher, AZ 85552 
(520) 428-4073 


VISA/MC 


Borderlands provides the defini- 
tive pseudoscience collection for 
books, video tapes, audio tapes, and 
research tools. They also publish the 
Journal of Borderland Research. 


"More Miles Per Gallon" 


Amazingly, this group is still at 
it. They apparently have not picked 
up on the big fact that carburetors 
are no longer used because these 
afe dirty and inefficient. Nor that the 
optimum vapor-liquid injection mix is 
closer to 60 percent than 100, 
owing to injection mass and 
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biz.onramp.net/-ceti Clean naey Technology 
www.tinaja.com/consul01.htmi Consultant's network 


www.dejanews.com/home_ps.shtmi Deja News 
www. Electromagnetics 
h.com Exotic Research Conference 


www.e: 
soy eskimo.com/~' blibftreenrglflist, 


www.hotbot.com Hotbot 


www. | eet evapo Institute to or New Enray 
Edge Research 


www.voicenet.com/~eric/dkeptic E 
www.connectcorp.net/~trufax Lead 
www.jse.com Journal of Scientific Explora' 


required cooling. 

Oil companies are often accused 
of being omnipotent conspirators 
which have nothing better to do 
than waltz around shooting people 
or blowing up the labs of basement 
inventors to suppress any energy 
efficiency. Such incidents are far 
more likely caused through (A) sheer 
incompetence, (B) mightily disgrun- 
tled investors, (C) deliberate self- 


com Free energy extraction 
st html Free energy 


www. liinet.net.au/~steveb Mad Scientists Lair 


www.inette.com/himac Miracle carburators 
www.geet.com More miles per gallon 


RESOURCE BIN 


and denial until it was 
too late. This even has 
a name. It is known as 
the “Rearranging the 


www.overunity.de Overunity device : 
wow Dectearacunnin deck chairs on the 
com/pseudo01.htm!l Pseudoscience tutorials Titanic" syndrome. 
ua bsnl P awards An extensive 


science tutorials 


www.csicop.org Skeptical Inquirer 


www.tinaja.com/info01.htm! Technical evaluation 


www, wee daae poeteonens UFO's “"R" Us 
com/scweb01. 
re pt Zero point energy 


attempts to bail out from under a 
bad scene, or (D) pure urban lore 
that simply did not happen in the 
manner claimed. 

If a.miracle gasoline replace- 
ment came suddenly upon us, all of 
the oil companies would virtually 
certainly react in exactly the same 
way that the slide rule, the mechani- 
cal calculator, typewriter, and mini- 
computer people did. Using aversion 


html Web site links 


REFILL INKS FOR INKJET PRINTERS 


Refill your old cartridge and save. All refill kits come with instructions and 
needed materials for refilling inkjet cartridges. Success guaranteed. 
| Available for the following: 
§ | CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 
"| Single Black Refill $8.00; Triple Refill $19.00. CANON BJC-600 (BC-201) 
| | Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330 
» | & IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. 
CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC- 
= : 05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle 
kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON 
BJC-4000/B5C70 and Apple 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. 
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS 
COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills 
each color $24.00, EPSON STYLUS COLOR Il - (S020047) Triple Black $19.00 (S020049). Tri-color 
(2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 
refills total) $19.00; EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color 
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color 
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET 
500/550/560 (51608A, 51633A, 51626A) Black single refills $8.00. HP DESKJET 
500/550/560. Black 3-boitle kit $19.00. HP DESKJET 500C/550C/5600 . Tri-color kit (5 refills 
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00, HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C\M.Y). Tri- 
color kit (one refill each color) $24.00. HP DESKJET 600/660 (HP 51629A) Black three pack 
$19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP 
DESKJET 855C/1600C (HP 51645A) Black three pack $19.00. HP DESKJET 855C (HP 516414) 
Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175 
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (516064) Black 
3-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET 
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M.Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A 
or 922614) black 5 refills $9.00, IBM, 4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecdJet IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP 
AND FILL SYSTEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for 
HP 600-series) cartridges without making a hole in the cartridge. Consists of special cartridge holder, 
syringe, plastic tubing, and directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR 
SNAP & FILL SYSTEM (black only) 4-0z. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 
51626A or HP 51629A. 


HARD-TO-GET PRINTER RIBBONS 
Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; T1-850/855 


$6.00; Centronics 700 Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman C+/F+ 
$6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7.00; Decwriter LA30/36 $4.00; 
Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00. 
Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 


Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 


Add $4.00 per order shipping. California residents add 7.75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92870-2216 
714- 528-9822 - 800-377-2023 - FAX 714-993- ore 
http://www.extremeplay.com/occomp/orr.htm (y 


yas, 


(a -) 
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review of the miracle 
carburetor efficiency 
claims is found at 
www.inette.com/ 
himac. 

Another high pro- 
file ongoing research 
site is Paul Pantone's 
GEET Technology you'll 
find at www.geet.com. 


And a Few Others ... 


Patrick Bailey's Institute for New 
Energy at www.padrak.com/ine has 
his huge pseudoscience file collec- 
tion. He also puts on conferences, 
videos, and lots of reprints. 

David Jonsson's Electromagnum 
at his www.newphys.se/electromag 
num is a Swedish site about his 
"speculative electromagnetics.” Links 
to the other players are found here. 

A somewhat similar German site 
is at www.overunity.de. This one 
targets free energy research. With 
overunity theories, RealVideo 
movies, and lots of external links. 

That Clean Energy Technology 
up at biz.onramp.net/~ceti is heavy 
into the Patterson Cell. Which seems 
to me to be yet another example of 
really bad labwork in the cold fusion 
area. 

Steve Boak runs an Australian 
Mad Scientists Lair that you should 
find at www.iiinet.net.au/~steveb. 
Steve tries to collect info on alterna- 
tive technology and free energy 
machines. 

There's also a Journal of 
Scientific Exploration site up at 
www.jse.com. To me it looks like 
these folks use exactly the same 
paper, ink, and fonts as you find in a 
real scientific journal. 

Those Zenergy folks have a 
website up, of all places, at 
www.zenergy.com. Apparently the 
Hazeltine wannabees of the zero 
point energy movement. Acting as 
the licensing and clearing house. 
You'll find lots of papers on zero 
point energy here. 


Skeptical Inquirer 


Turning to that other side of the 
fence, you'll find the Skeptical 
Inquirer at www.csicop.org. |n 
which those "real" scientists, writers, 
and researchers try to debunk the 
more outrageous of the pseudo- 
science claims. 

Martin Gardner is present with 
his Notes of a Fringe Watcher, And 
so is The Amazing Randi. Catch his 
flying pig bad pseudoscience awards 
site up at www.randi.org/jr 


/pigasus.html. 

Sometimes, though, | believe 
they paint with too fat a brush. 
Overdoing things to the point where 
they seem to become what they are 
attacking. 

Another high profile pseudo- 
science bashing skeptic is Eric Krieg 
found at www.voicenet.com/~ 
eric/dkeptic. 


Books 


First the yeas: 

Lindsay Publications offers a 
fine mix of real and pseudoscience 
books. The prime focus is older “lost” 
technology. To reach them, click 
through on their banner on my web- 
site. 

Borderlands also has an exten- 
sive pseudoscience book collection. 
That Institute for New Energy pro- 
vides a more modest one. 

The International Tesla Society 
once had a superb off-the-wall book- 
store. But this one is apparently in 
financial reorganization. Sadly, its 
onetime fine website appears 
empty. Presumably, some of the 
slack will get taken up by 
www.exoticresearch.com. 

Who, by the way, are putting 
on (literally) an Exotic Research 
Conference March 25-28 up in 
Seattle. Featuring many of those 
"name brand" regulars from their 
pseudoscience conference circuit. 
More on what you can expect from 
conferences of this type at my 
MUSE124.PDF. 

And now the nays: 

Skeptical Inquirer has an exten- 
sive annotated book review library 
found at www.csiop.org/ 
bibliography/home.cgi. 

I've also gathered together 
some of the main books about pseu- 
doscience bashing. From the skep- 
tic's point of view. You can find 
more info on_ these at 
www.tinaja.com/amlink01.hAtmi. 

Be sure to check these out. 


Newsgroups 


There are a bunch of pseudo- 
science newsgroups, but these tend 
to be the dregs of the Internet. For 
flamers and trolls run rampant. Their 
intellectual level rarely exceeds that 
of any fifth-grade playground brawl. 
Still, you might find these of 
interest ... 

+ alt.alien 

+ alt.alien.research 

> alt.alien.visitors 

» alt.aliens.they-are-here 

+ alt.energy.over-unity 

+ alt-fusion 

+ alt.paranet.skeptic 

+ alt.paranet.ufo 

+ alt.sex.aliens 

+ alt.ufo 

+ alt.ufo.reports 

* sci.skeptic 


Your best way to search for suit- 
able newsgroup content is through 
use of www.dejanews.com 
/home_ps.shtml. Similarly, to search 
the website side of the net, one 
search engine is Hotbot at 


www.hotbot.com. We saw more on- 


this back in RESBN85.PDF. 


Preposterosity Du Jeurs 


Let's take a quick tour of the 
more outlandish pseudoscience 
claims ... 


The Magic Lamp — Take two 
identical light dimmers. Then place a 
110-volt incandescent light bulb on 
your first one and a 32-volt bulb on 
the second. Now, adjust them both 
to equal high brightness. Use a 
cheap enough meter and you will 
measure one-third the voltage and 
one-third the current on the 32-volt 
bulb. Then, you wrongly conclude 
the 32-volt bulb is nine times more 
efficient. But do not touch the 32- 
volt bulb to see if it is any cooler. 

What we have here, of course, 
is E.£. Student Lab Blunder #01-A 
which confuses average and RMS 
currents. 

Low duty cycle waveforms all 
have amazingly high differences 
between their average and RMS val- 
ues. Enough to exactly explain the 
disparity. 

The relevant waveforms appear 
in MUSE1 13.PDF. 

| flat out do not see why a 
patent was issued on a standard cir- 
cuit from a mainstay chapter of typi- 
cal 1940's industrial electronics 
books. There are dozens of other 
big problems as well, beginning 
with the circuit's illegality and its 
instability. To the inherently integrat- 
ing nature of all incandescent lamps. 
To theater and mood lighting having 
never worked. 

Amazingly, the device still 
remains commercially available. 


Large Sparking Motors — For 
several decades now, a large and 
rather badly sparking motor has 
been making the late night talk 
show rounds. Lately, it seems to 
have reincarnated itself on the 
motel conference room circuit. 

An overunity claim is made 
based on some supposedly "dead" 
batteries recharging somewhat 
when used to power this “free ener- 
gy" machine. To date, unbiased 
independent testing appears to me 
to have been unable to show any- 
thing but consistently and abysmally 
low true motor efficiencies. And 
popular demo test procs clearly have 
lacked both scientific rigor and 
objectivity. Curiously, the effect 
seems to go away if batteries are 
not used. 

| personally believe that we 
have a bizarre mix here of conven- 


RESOURCE BIN 


tionally explained physics, monu- 
mentally bad labwork, and wishful 
thinking. The bottom line is that 
electromagnetic theory ain't broke. 

lf a motor sparks, it is ineffi- 
cient. For the "DC to daylight" ener- 
gy release in sparking reflects both 
incompetent design plus a wildly 
out-of-control di/dt. We know for an 
absolute fact that no possible near- 
conventional motor design can be 
overunity unless fundamental 
physics gets big-time violated. 
Considering the very long “looks like 
a duck and quacks like a duck" pseu- 
doscience history for this device, I'd 
personally place the odds of any- 
thing overunity happening here 
exceeding 100 billion to one 
against. 

And rapidly rising. 

Instead, an unbiased outsider 
has to ask "Is there some simple and 
far more likely mechanism with 
which dead batteries are able to 
recharge themselves?" Batteries nor- 
mally "fail" because of rising internal 
impedance. As long as so much as a 
tiny scrap of the zinc case remains, 
some chemical energy theoretically 
is recoverable. Many years ago, larg- 
er dry cells were sometimes extend- 
ed by opening their top and stirring 
them. 

Thus, we have a probable ener- 
gy source. With its motive, means, 
and opportunity. 

Simple heating will help. 
Especially if a higher impedance load 
matches the internal cell impedance 
and uses half or more of the avail- 
able energy to heat the cell. Reverse 
discharges of large pulses back into 
the cells may also temporarily undo 
part of the high internal impedance. 
In much the same way that electro- 
plating gets reversed every now and 
then. 

You could possibly picture a 
small $2.00 snap-on “battery 
improver" cap having a highly effi- 
cient switch-mode step up circuit, a 
storage capacitor, and a power 
Mosfet or SCR pulser. That, every 
once in a while, recycles a brief high 
current blast back into the cell. Said 
blast to try and reduce the current 
limiting polarization. Whether such a 
device would safely and cost-effec- 
tively be a way to extract more net 
chemical energy from any battery 
remains to be shown. 

If the proponents of this motor 
are to be taken seriously, they will 
have to rigorously separate the 
motor from the batteries. They will 
also have to permit competent third- 
party precise efficiency measure- 
ments. Ones made to acceptable 
industry standards and scientific 
integrity. 

Uh, | do not expect this to hap- 
pen anytime soon. A lively and 
ongoing discussion on this topic 
sometimes appears on Bill Beatty's 
free energy forum. Most of the rest 


of the world thankfully (and rightful- 
ly) seems to be ignoring it. 


The "Transcapacitor" — A year 
or so ago, a third-tier computer 
remarketer did start posting all sorts 
of web docs on “transcapacitors" 
and other miracle parts. Supposedly 
recovered from the 1948 Roswell 
destruction derby. 

Even the most casual glance by 
any engineer immediately spotted 
this as a monumental advertising 
hoax. One of the dozens of dead 
giveaways was that "Plan 9" soft- 
ware firm involved. Ed Wood's Plan 
9 From Outer Space, of course, was 
by far the worst science fiction 
movie of all time. 

Computer remarketers are hard- 
ly your mainstream well for technical 
innovation. A case can be made that 
at least some of them are able to 
pick up the correct end of any 
screwdriver something over 49 per- 
cent of the time. Further, there is an 
incredibly great new history book 


titled Crystal Fire by Michael Riordan 
which inadvertently but utterly and 
thoroughly refutes all these alien 
technology claims. More at 
www. tinaja.com/amlink01.htmi. 

Great heaping bunches of 
gullible UFO enthuasiasts sure got 
sucked in on this one. Several of 
them went into their "shoot the 
messenger" mode. 


Fractional Energy States — It 
is quite important not to blindly 
attack any apparent pseudoscience 
with a manic religious fervor. It's 
also crucial to not dismiss new 
claims out of hand. So this scheme 
may or may not turn into some- 
thing. But | seriously doubt it. 

An apparently credible main- 
stream researcher believes that a 
fractional energy state exists which 
allows “free energy” extraction. You 
can evaluate these claims for your- 
self by viewing www.blacklightpow 
er.com. 

To me, this seems like yet 
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another rerun of the cold fusion fias- 
cos. And it has been around enough 
now that, if something was there, 
others would have surely explored it 
by now. My prediction is that there'll 
be a failure to independently dupli- 
cate. Mixed in with the usual bad 
labwork or subtle misinterpretations. 
The pseudoscience claims involv- 
ing overunity hydrogen electrolysis 
are a world unto themselves. We'll 
look at these in a future column. 


For More Info 


Several interesting pseudo- 
science websites are gathered 
together in the nearby sidebar. 
Necessary and useful tools to let you 
intelligently evaluate pseudoscience 
claims appear at my www.tinaja. 
com/glib/bashpseu.pdf. The tools let 
you separate all those useful 
adjuncts towards porcine whole 
body cleanliness from the total hog- 
wash. 

| have several areas on my 
Guru's Lair website devoted to pseu- 
doscience topics. Links to the above 
sites and many others can now be 
found at my www.tinaja.com 
/scweb01.html, while a library of 
pseudoscience tutorials are now at 
www. tinaja.com/pseudo01.htm!. 
Meanwhile, the "real science" stuff 
that focuses on fundamentals is 
found at www.tinaja.com/golly01 
Atm. 

Some tutorials on proper AC 
power measurements and thermody- 
namic fundamentals also appear 
elsewhere on the site. 

Custom research services that 
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will assist you in evaluating the legit- 
imacy of technical claims can be 
found at www.tinaja.com 
/info01.html. Additional consultant 
networking is located at www.tina- 
ja.com/consul01.html. 


This Month's Contest 


As our contest for this month, 
just tell me a bizarre pseudoscience 
story. Or show me any off-the-wall 
resource that | don't already know 
about. 

There'll be a dozen or more of 
my new Incredible Secret Money 
Machine Ill books going to the better 
entries. And an all expense paid tina- 
ja quest for two (FOB Thatcher, AZ) 
going to the very best entries of all. 

Send your written and snail- 
mailed entries on this contest direct- 
ly to me here at Synergetics. NV 
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have a bad filter capacitor allowing 
the tone to transfer from one section 
to another via the power lines. 

Is the tone different for different 
frequencies? If so, it may be one of 
the counter stages feeding back. (3.5 
Mbz, divided by 10 for first digit, and 
again by 10 for second digit and so 
on, one of these may come up in the 
audio range, and feed into the audio 
section of the receiver.) 

Again, the common power con- 
nections may be the path where the 
signal is being fed back. 

One other possibility is the local 
oscillator of the counter (many use 
color burst crystals in the 3.5 MHz 
range). This could be beating with the 
BFO oscillator causing a tone, but 
should only occur near the frequency 
of the oscillator in the counter, and 
go out of the passband of the receiv- 
er as you move one side or the other 
of the oscillator. 

Unless you are just unlucky 
enough to want to listen at a fre- 
quency near this timebase oscillator, 
or one of it's many multiples. 

This is usually a squarewave and 
the rapidly rising edges cause har- 
monics across the band. Isolating 
and shielding the counter may help, 
but with the sense probe being con- 
nected to the radio, that one is diffi- 
cult to shield. The timebase oscillator 
should present minimal problems, if 
this turns out to be the case, except 
at or near the timebase or one of it’s 
harmonics, 

Ed Pruitt 
Keller, TX 


ANSWER TO #29939 - FEB. 1999 
It sounds to me like you want to 
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su 
potentiometer that the Elenco func- 
tion generators have. 


http:/ / www.ionet.net/~ bschwabe 
/ BasicStampll/Stampll-to- 
AD8803.gif has a BASIC Stamp 
schematic that shows how to hook 
up and Analog Devices digital part to 
a PIC microcontroller, and this page: 
http:/ / www.ionet.net/~ bschwabe/ 
BasicStampll/ Communication/ 000 
5.html shows how to connect a PIC 
microcontroller to an RS-232 port. 
It also shows Qbasic code to han- 
die the communication. Analog 
Devices makes other digital pots if this 
one doesn't meet your needs, as does 
Dallas Semiconductor and Xycor. 
Tom Tillander 


Bay Village, OH 


ANSWER TO #2998 - FEB. 1999 

___ If you are going to put up an out- 
door shortwave antenna, you're 
headed for a lot of fun! The easiest 
receiving antenna to put up is a wire 
in your back yard. You'll need strand- 
ed copper wire for the antenna itself, 
insulated lead-in wire, two insulators, 
a window feed-through strip, and 
either strong wire or rope to support 
the antenna. 

RadioShack sells the entire kit 
(minus the supporting wire or rope) 
for $10.00, # 278-758. 

Fasten one supporting wire or 
rope to your house, as high as possi- 
ble. The other end of the support 
goes to one insulator. Fasten one end 
of the stranded copper wire to the 
other end of the insulator, and solder 
one end of the lead-in wire to it [after 
stripping the insulation off the end). 

The other end of the stranded 
wire goes to the second insulator. 
Fasten the second support wire or 
rope to the other end of the insulator, 
and attach it to a tree or pole, at 
least high enough so that no person 
running in the yard could catch his 
neck on your antenna. 

Place the window feedthrough 
strip on the window sill and close the 
window on it. Cut the lead-in wire to 
the length needed to reach the out- 
door connector on the feedthrough. 
Strip the end of the wire and connect 
it to the feedthrough. Strip both ends 
of the remaining lead-in, and connect 
one end to the indoor side of the 
feedthrough and the other end to 
your shortwave set. 

If you don't already have a short- 
wave receiver, be sure to buy one 
with a Beat Frequency Oscillator 
(BFO) so you can listen to hams, as 
well as international broadcasts. | 
started listening when | was 13, and 
within a year | had my ham radio 
license! 

Shortwave radio is a fascinating 
hobby, and if you do become a ham, 
all you'll need to transmit on your 
antenna is a better feedthrough and 
a wide-range antenna tuner. 

John J. Herro 
Palm Bay, FL 
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ELECTRONICS 


Ems OC Ff A 


In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't 
replace the Tech Forum that you've grown to love and support. 
Instead, it will supplement it, so feel free to participate as always with 
your questions and answers. You can reach me at TJ/BYERS@aol.com, 
TJBYERS@juno.com or by snail mail at Nuts & Volts Magazine, 430 
Princeland Ct., Corona, CA 91719. 


What's Up: LED and LCD displays, where to buy, how 
to apply. Lots of circuits, from audio filters to winning 
choices. Where to find obsolete ICs, and the perils/benefits 
of a computer upgrade. Finally, a fix to a previous answer 
(hey, nobody's perfect!). : 


S/Re AINE DOING Ce NS S.00 0 O06 6 Cbbed ee dee ebness 
LED Thermometer 


Q. You have published several articles recently detailing how to interface 
an LCD display to a PIC or similar device. My need, however, is for an LED 
or vacuum fluorescent readout. | tow a trailer with my truck and need to 
display actual temperature readings (not idiot lights) from coolant, 
automatic transmission, and differential lubricants (all resistive sensors). 
Can you suggest a document or book that can tell me how to do this with 
a typical PIC or similar device? (| suspect this is more complicated than 
could be easily explained via your usual column.) 

Earl B. Jackson 

via Internet 


A. Yes, the complete answer is a bit beyond the scope of this column, 
but I can steer you in the right direction. For one thing, you don't 
need a PIC to accomplish your goal. What you do need, however, is 
some kind of analog-to-digital converter — like a simple DVM (digital 
voltmeter) chip. A good choice is the ICL7107 that you can buy from 
Digi-Key (1-800-344-4539; http;//www.digikey.com) and just about 
anyplace in town for under $10.00. This chip drives a 3-1/2 LED dis- 
play and requires just 10 external parts. Here's a block diagram of 
what you're trying to do. 


+Vee 


As you can see, the hardest part is scaling the input voltage so 
that the display has the same numbers as the temperature output 
from the sensor. This is done via the op amp by scaling the amplifica- 
tion and offset voltage accordingly. For complete details, download 
the ICL7107 data sheet from the QuestLink Website 
(http://www.questlink.com). You can also order the IC from their Web 
site for a very low $3.68. I've used a selector switch to limit the cost 
by switching from one sensor to the next. If you wish, you can use a 
separate ICL7107 and LED display for each sensor, thereby creating 
an instrument cluster. 
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Still want to use a Stamp microcontroller? No problem. Check out 
Scott Edwards July '97 column for ways to turn temperature into dig- 
its using an LM34 and a ADC0831 A/D converter. Whilé the original 
design used an LCD display, it's easily adapted for LED. This article 
and other items of interest are available from www.nutsvolts.com‘in 
the Stamp Apps FTP directory. Back issues of N & V are available 
from the snail mail address above for $5.00 postage paid. 


Unique LCD Displays 


Q. | have invented a game that I'd like to market, but it needs a cus- 
tom LCD display. Do you know of a place where I can order custom 
LCD devices? | can't find one. 
Matthew J. Maberino 
via Internet 


A. Here's a listing of the custom LCD sources that I'm aware of. 


All Shore Industries — (1-800-959-0548; http://www.allshore.com/) 
Crystaloid — (1-888-237-8523; http://www.crystaloid.com/) 

DCI — (913-782-5672; http://www.dciincorporated.com/) 
Densitron — (562-941-5000; http://www.densitron.com/) 

Ocular — (972-437-3888; http://www.ocularusa.com/) 

Kent Displays — (330-673-8784; http://www. kentdisplays.com/) 


The last, Kent Industries, is the most interesting because it 
requires no power except to change the display information. Once pro- 
grammed, the display can hold its image for days, weeks, and even 
years with no refresh. This may be a shortcut to setting up your game 
screen display, as in cut-and-try, before committing it to a production- 
run version. 


Eliminating Motor Noise 


Q. | am using 12-volt, 5-amp windshield wiper motors in a computer-con- 
trolled robot. However, the computer suffers from interference from the 
motors when they are activated. Can you suggest some sort of filtering? 
I've seen capacitors soldered across motor leads. Is this what | need? 
What size capacitors should | use? 
Ken Delahoussaye 
via Internet 


A. | suspect the problem isn't with the motor itself, but the reverse 
switch inside the motor that causes the sweeping action. Basically, it 
reverses the current through the motor windings, which I think is 
causing an EMF (reverse voltage) spike. Here's where I'd start. Take 
two 15-volt zener diodes, like a 1N4744A (RadioShack 276-564), and 
wire them back-to-back, as shown below. 
+ 

. Af This arrangement pre- 
vents the EMF from 
exceeding 15.7 volts, 
which will reduce the 
noise a lot. However, 
you'll probably need a 
hash filter, too. | suggest 
RadioShack's 270-051 
($14.99), which includes 
a choke and bypass 
MOTOR Capacitor. One filter 
should serve all your 
motors if you wire it as 
shown. For good mea- 
sure, I've thrown in a 1uF mylar capacitor (non-polarized). One thing 
you want to watch out for are the ground connections, I'd make the 
RadioShack filter the common return for the battery and have all the 
power ground wires terminate there. If you don't, a ground loop may 
occur that will create further problems. In other words, run a separate 
wire from each ground point to a common ground; don't daisy chain 
the wires. The resistance from wire to wire, albeit small, is where you 
get current loops when you daisy chain. ABOVE ALL, make sure to 
use one ground point for the digital electronics and a different ground 
point for the analog components, like your wiper motor. It's okay to 
tie the analog and digital ground points together via a single, heavy 
wire — you just can't use one ground point for both. You must also 


Radio Shack 
FILTER | 270-051 
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bypass the Vcc power supply to the ICs using a 0.1uF capacitor. One form using checkmarks, as shown below. 


capacitor is required for each chip, and it has to be placed as close to 
the IC power input pin as possible. SLIDE #1YES #2YES #3 YES YES/NO 
And The Winner Is ... 101 6 ~ - N 
102 - @) e) Y 
Q. It's my job, along with two colleges, to view slides of submitted art 103 (6) 6 6 Y 
work for consideration in exhibitions. As the slides parade across the 104 - - - N 
screen, we cast our votes on paper, which are later tabulated and sorted — 
a very tedious and time-consuming task. What I'd like is a circuit that To automatically print out this data, you'll need a computer, a par- 
would display and record our results, both as a group decision and individ- allel or serial port I/O interface circuit, and a software program. The 
ual votes, as each slide comes up. Is this easily done using a surplus I/O interface can be any internal or external card, like those we've 
numeric keypad or ...? published in the past (see "Mailbag" below). Personally, I'd use the 


Steve Lawrence | game port and have the LEDs activate a respective game-port "fire" 
via Internet | button. A simple QBasic program can sort out the votes and save 
them in tabulated format in a text file, which you can print. Yes, it's 


A. Displaying the results are easy; printing them out is harder, and really that easy — if you have a PC. This can also be done using a 

not something | want to tackle in the short space | have. So what I've Stamp microprocessor; contact Scott Edwards Electronics at 520-459- 
done is create a voting machine that reduces the number of steps 4802; http://www.seetron.com) for details. If your voting panel 
required to tabulate the votes. expands to four persons, I'd change the design from digital to analog 


using a summing op amp (write me if you're interested). 


Obsolete Chips Don't Die, 
They Go To Surplus Heaven 


Q. | want to tie the video output of my webTV (RCA jack) to the RF input 
of my TV set. | assume the output is standard composite that must be 
translated to channel 3. Got a design? Also, where can | go to find hard-to- 
obtain ICs? I'm looking for a Toshiba TA7679P. 

Gus Calabrese 


via Internet 


A. It's funny that you should bring up two seemingly unrelated ques- 
tions at the same time. Actually, they're quite related. You're absolute- 
ly right in that in order to tie the output from your webTV to a TV set, 
you have to convert the composite signal to a channel 3 or 4 RF sig- 
nal using a modulator. Once upon a time, when Atari and 
Commodore PCs were popular, you could buy RF modulators for 
almost nothing. Now that most PCs use VGA or superVGA, their usage 
has shifted to video surveillance cameras and DSS applications. With 
the shift came more complexity and higher prices. Fortunately, you 
can still get a reasonable deal from RadioShack. Their model 15-1244, 
with automatic switching, sells for $29.99, and the manually-switched 
RSU 12016507 goes for just $19.99. 

You're probably wondering why | haven't dusted off an old 


Since there are only three voters, I'm using simple logic to deci- resource book and conjured up a DIY schematic. Well, it's because the 
pher and display the votes. As you see, there are only six combina- chips used in those designs are long obsolete. The popular ones were 
tions, which can be reduced to three formulas. the LM1889 and LM2889 from National Semiconductor. Today's RF 

A+B BAC BHC modulator ICs are either computer controlled (TDA8822) or operate in 
the cellular phone 900'MHz band. The LM28839 is still available, as is 

Your yes or no vote is entered via two push-button switches, like the TA7679P, but from a select few outlets. Here's a list of the obsolete 
RadioShack 275-1547. Alternatively, you can use a center-off toggle IC vendors that I'm aware of. (If you happen to locate an LM2889, you 
switch, like RadioShack 275-652. When the yes or no button is can still download a data sheet and application note from QuestLink 
pushed, it sets the output of the 74HCT74 flip-flop high or low at http://www.questlink.com and make your own RF modulator.) 
(depending on your choice), and locks in your decision so that you 
don't have to hold the button down. If the answer is yes, the corre- Just In Time ICs — 510-490-1377; http://www.batnet.com 


sponding LED lights. The outputs of the three flip-flops are processed /justintime/JUTIC.html 
by three NAND gates (4011). Each gate tests for one of the equations D.R. Components — 561-274-8840; http;//www.drcomponents.com 
above. When the equation parameters are valid, the output of the /stockcheck.html 


NAND gate goes high, indicating a majority or yes vote. The 4027 ~— y : : ( 
NOR gate buffers the outputs and drives the Yes and No LEDs. For the paar aioli 25 penned fs i mission sia 


Yes LED to light, at least two votes have to be yes, as per the equa- : 
tions. Now all you have to do is transfer this information to a paper Chip Directory — http://www.ba-karlsruhe.de/chipdir/obsolete. html 


DIGITAL SATELLITE TV REVOLUTION! 


KNOWLEDGE is POWER! 
pS air barh thownn anh hon culpa 
MPEG-2, DVB, error correction 


Roard Stuffing IC's 
Wave Soldering Semiconductors 
Acquisition of Parts i 


di systems =e . 
www.baylin.com error 
or... Call 800-483-2423 486 pages, 8-1/2" x 11 


ORDER via Internet or Send $60 pilus $4 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 
MASTER,VISA & AMEX /COD orders accepted FAX: 303-939-8720 


FREE CATALOG - Satellite TV books, videos and software 


| _ Call Chaffin Electronics Toll Free at (800) 442-2330 


Phone Fax Email 
| 800) 442 2330 740) 354-9462 _ ’ ceine@zo0 met.net | www chaffinclectronics 
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en 
ISHED! 
Telephone: 303-449-4551 


‘Electronics Q& A 
Op Amps And Filters Go Together 


Q. | have an electronic light organ board that | bought from Fry's 
Electronics. The color organ works fine, but at low volumes there isn't 
enough power to activate the triacs on the board, so the lights flicker. | 
need a stereo amplifier that will take in about half a watt and amplify it to 
about two or three watts. Instead of taking the easy way out and buying a 
kit, | want to make it myself. Can you provide me with a schematic of this 
amplifier? | have one more question about the color organ. While there 
are three channels on the board for bass, mid, and treble, the capacitors 
provided do not work very well — in fact, they don't work at all in filtering 
the sound, Can | make a simple filter with capacitors and resistors that will 
enhance the frequency-separation effect? 

Edvis Shahbazian 

via Internet 


A. The problem isn't lack of power, but not enough voltage. Power is 
the produce of voltage and current (P = El), so as you reduce the vol- 
ume you are also reducing the output voltage. You don't need a power 
amplifier, just a voltage amplifier — like an inexpensive op amp. 


DUAL SUPPLY 
we 


= ze 
Vin —» > —»- Vout 
~| 
Rin x RE Vout = Vin x Av 
Rbias = ‘RE 
Rin + RE Ave 
Run 


SINGLE SUPPLY 


DUAL SUPPLY 
Ld 


Vout = Vin x Av 
Rf 


Ave—+¢1 
Ri 


SINGLE SUPPLY 


*Vee 


Ue) 
RIL=R2>2xR3 
Rinx RE 


Ri =R2>2xR3 

Vout = Vin x Av 
RE 

Av=—?*1 
R3 


Vout = Vin x Av 
-RE 
Av= 
Run 


There are two common configurations for an op amp, inverting 
and non-inverting, as shown above. Simply put, the inverting configu- 
ration outputs a signal that is 180 degrees out of phase with the 
input, while a non-inverting amplifier keeps the two in phase with 
each other. Which to use depends on what you'plan on doing with 
the amplified output. For most audio applications, the non-inverting 
configuration is used. Instrumentation and servo circuits often use the 
inverting configuration, which provides unity gain and negative 
amplification (attenuation). It's simple enough to calculate the gain 
(Av) needed for your application by measuring the output voltage of 
your audio source using a DMM in the AC mode. First measure it 
when the lamps are pleasing, and at the point where they start to 
flicker. Divide the higher voltage by the lower, and there's your ampli- 
fication factor. Now choose a value for resistor Rf and run it through 
the equations. 

As for creating a better filter using capacitors and resistors, it can 
be done using the same op amp. Basically, what you do is replace the 
Rf feedback resistor with an RC network, as shown. 


Rin+ RE 


Identify and Control with 


Radio Frequency | Dentification 
Tags/Transponders, Antennas, Reader/Decoders 

RFID for access control, factory automation, 

timing, animal feeding, ticketing, vehicle 

identification, inventory control, dataloging, 


pallet tracking, personnel security, asset 
management, ... 
Semper Since 1991 


INTERSOFT 
1840 Lockmiller Rd, Estill Springs TN 37330, USA 
Tel: 1-931-967-8643 Fax: 1-931-967-5069 
http://www.cafes.net/intersoft 


Development kit 


USS 179.00 
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The filters are basically pi-type networks that either enhance or 
cancel out the bass and treble frequencies. I've included a potentiome- 
ter so that you can balance out the channels to your liking. Each 
channel needs a separate op amp and filter, the output of which is 
plugged into the input of your present capacitor/resistor filters on the 
color organ board. The mid-range can go through unfiltered, if you 
wish, 


Computer Upgrades: The Good, Bad, And Ugly 


Q., | have two questions that maybe you might be able to answer. First, | 
get the following error message when trying to download from sites as 
your ftp library: "Error Locating Object Handler...there is no viewer avail- 
able for the type of object you are trying to open.” It didn't always happen, 
so | believe | have a configuration problem. I'm sure it started after 
installing another software program, possibly AOL 4.0, which | use with 
Win 98 and Explorer 4.0. 

Second, | have upgraded my system by installing a new motherboard. 
The problem is that | now can't use the original software that came bun- 
dled with my Packard Bell computer. It seems to be looking for some 


To Go Beyond 2000, 
There's TECH 


Call 1-888-201-2772 
Monday through Friday 9? am to Gpm CST 
30 day Money Back Guarantee Pe 
mice) 


One Year Full Warranty 


COD Available 


- Se Habla Espanol - 
If You're Not Ready For 2000 
Then Call TECH 2000. 


Write in 114 on Reader Service Card. 


| Electronics Q& A 


BIOS information that it can't find. Thanks for any help you can provide. 
Mike Maberino 
via Internet 


A. Let's take the second problem first — where you installed a new motherboard. That 
means the BIOS doesn't have the cues that the Packard Bell software is looking for. 
Often OEM (original equipment manufacturer) software puts a bit of its code in the BIOS 
(many DOSs, for example). This prevents you from giving away the programs to all your 
friends and neighbors for free. By upgrading the motherboard, you lost this thread of 
code. Can you plug your old BIOS into the new motherboard to set things right? 
Unfortunately, no. There's another possibility, too. Often software is loaded onto your 
hard disk from a master. To, again, keep you from spreading free software around the 
neighborhood, the master places a special code on the hard disk in a hidden file. If this 
file is erased or corrupted, the software won't run. 

Now let's take up the issue of AOL 4.0. It sucks! My girlfriend installed it on her 
Windows 3.1 hard disk and it ate the D: drive — literally. It turned the entire drive into 
one big file! Next, | tried installing it on a Windows 98 hard disk, and it turned those 
files to mush, too. So it's possible that AOL 4.0 may have corrupted portions of your 
hard disk, which is causing you problems. I've had similar complaints from other read- 
ers who have AOL 4.0 with problems'like you describe, so this isn't an isolated incident. 
Don't get me wrong, AOL 4.0 has to work a lot of the time, or AOL wouldn't keep "sell- 
ing" it. I've phoned and E-Mailed AOL tech support repeatedly, but to no avail. Let's hope 
the pen is mightier than the phone and we'll get an answer to this problem. 

(Mike's reply: Thank you for all your help. | did discover that the object loader it's 
looking for is an Unzip program. It appears that the Zip magic program | had installed 
previously corrupted my plug-ins, not allowing it to find PKware or the AOL unzipping 
program. As far as the new motherboard, | will have to work on that problem. | did 
notice that some of the bundled software from Packard Bell has either a GTS or GTZ 
extension, like that which appears on some Doom files. This is where they put programs 
like MSOffice, too, so | can't retrieve those either. It appears that they require a special 
expander or uncompressor utility which | can't find. Oh well, I'll keep trying.) 


(Readers: can you help me here? Despite repeated calls to Packard Bell, | don't know 
which utility Mike needs to unlock his files. My thought is that it exists on a master CD- 
ROM. Thanks! — TJ Byers, Q & A Editor) 


Hey, It Doesn't Work! 


Q. In the July '98 issue you had a design for an infrared remote as a response to a request by 
Mr. Shadrick. It was termed a "classic design ... almost a classroom exercise." In my electron- 
ics class we have tried this design a couple of times. While it looks very straightforward, we 
had a spectacular lack of success! There seem to be some glitches in the transmitter, but 
even after trying to correct them, we are still unsuccessful. Are there any changes from the 
original design? Are there any tests that you can recommend with basic tools, like a scope or 
DMM? It looks like an ideal add-on project to car alarms etc., once we get it going reliably 
Andy Blumel 
via Internet 


A. Yes, | screwed up on that circuit — simply because | never built and tested it. If | had, I 
would have discovered that the latching circuit, which I plucked from one of my refer- 
ence books, doesn't work as advertised. It simply locks up, and no amount of triggering 
can shake it loose. Here's an amended circuit that | know works —! tried it! Sorry for the 
inconvenience. 


FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


plat — Case — Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools ... $419.95 

800T Case Only ... $121.80 


PALAU ~- case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 

tools .. . $223.00 

660ZT Case Only... $59.45 

Optional Sperry meter #DM6510 as shown. . . $65.00 


cod rae 


Weller WCC100- Electronically -— Superior 
controlled station, temperature magnification, Optical Glass 
adjustable from 350°F-850°F, Prismatic lenses (not plastic). 
Zero voltage circuit-safe for Select any one of (6) magnifica- 
sensitive components, 40 Watt tions .. . $24.00 

pencil... $97.90 


GoldStar - 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6” rectangular, high sensitivity: 1mV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $372.00 


Electro Tool, Inc. 
9103 Gillman, Livonia, Ml 48150 
Customer Service: (734 
ORDERS ONLY: 1 (30) 

FAX: (734) 422-3432 
“Tools American Made.” 


Hubby Wants To Share Printer 


Q. | would like to establish a LAN between my wife's computer and my 
computer to enable both of us to use one good printer. However, her com- 
puter is a notebook which has a PCE 1OBASE2 PCMCIA (PC Card) LAN 
card with a coax connector. My computer has a PCI 10/100BASE-TX card 
that uses twisted pair com line with an RJ45 connector. Can | connect the 
two together with a LAN balun that has a 50-ohm BNC on one end and a 
600-ohm RJ45 on the other? 
Charlie K3VDB 


via Internet 


A. Well, it's not as simple as winding a balun coil for several reasons. 
As you point out, one uses a BNC connector and the other an RJ45 
phone plug. The first is a single-ended signal, and the other is a twist- 
ed-pair differential signal. In the short-wave world, changing from one 


to the other is a simple matter of inserting a balun transformer, and 
grounding one of the leads. Not so with LANs. Not only are you deal- 
ing with grounded versus ungrounded signals, but topology and pro- 
tocol issues as well. 

What I'd do instead of trying to tie the two PCs together via 
Ethernet is to purchase an inexpensive switch box located at the print- 
er. The type of switch box depends on the printer and the distance 
from the PC. If it's an HP or similar printer with a parallel input, locat- 
ed within 20 feet of the PC, I'd use a simple two-way DB25 switch 
box, like the $7.95 155512 from Jameco (1-800-831-4242; 
http://www,jameco.com). For distances over 25 feet, you'll want to 
use a serial connection, which may require you to convert your paral- 
lel port to serial and back to parallel again using the Primax Instant 
Printing Network. This system lets you connect up to 16 PCs to a sin- 
gle printer over distances of 1,200 feet using phone cable and RJ11 
(phone) connectors, You'll need a receiver Jameco (111835, $44.94) at 
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Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 

* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Time Series, Spectrum Phase, 
and 3-D Surface plots 

* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
¢ Vibration Measurements 

* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

* Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 

* 16 bit sound card 


PHS se venns" EXAM spectra Plus 


a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 
TRIAL! 


www.spectraplus.com 


Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com 
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Nuts & Volts Magazine 
430 Princeland Court 
Corona, CA 91719 
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E-Mail 
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Electronics Q6A 
the printer site and a transmitter (Jameco 111843, $39.95) for each 
PC. 


MAILBAG 


Hi TJ: 

Thanks for including my Reader's Tip in the Nov. '98 issue. 
Unfortunately, several additions have been added to the original schemat- 
ic, resulting in two major problems. 

Specifically, the voltage supply circuitry in the upper left was not on 
the original, and its purpose is not clear. My original intent, as described in 
the text, was that the +5V would come from the processor board on which 
the circuit was built, and therefore not draw power from the host PC. I 
guess some of this confusion probably stems from my text saying "the cir- 
cuit ‘steals’ its power from the host serial port" whereas it should more 
appropriately have said "... 'steals' its negative voltage ...” 

Second, and much worse, is the addition of the DB9 connector to my 
original schematic. It is located on the WRONG side of the circuit! As 
described in the text, the TxD and RxD lines go to the host serial port, 
while the TD and RD lines (originally labeled Tc and Rc) go to the local 
CPU. This has caused a lot of confusion with people who have E-Mailed 
me about the circuit. 

So, I think we need to publish some kind of correction to straighten 
things out. Again, thanks for publishing the circuit. 

Dan Michaels 
Oricom Technologies 
oricom@lynx.sni.net 


Response: 
Sure! Here's the circuit in its original form, with added nomencla- 
ture to identify the ports. 


TJ Byers 
Q &A Editor 
HOST 
LOCAL +5V 
CPU SERIAL 


0 TxD 


1N4148 


ae 


Dear TJ Byers: 

Thank you very much for answering my question concerning the Sun 
Spare 2 monitor ("Sun to PC Monitor," Jan. '99). Next question: Where 
can | find the 13W3 connectors if | want to make my own adapter cable? 

. Howard Lee 
via Internet 
Response: 

Newark Electronics at 800-463-9275; hitp://www.newark.com. 
They range in price from S5-S9 each. Also Allied Electronics, but 
you'll have to call them (1-800-433-5700) because | can't find this 
item in their on-line catalog; | know they stock it. | suggest you check 
out your local computer swap meets, too. You'll likely find what 
you're looking for at dirt cheap prices. 

TJ Byers 
Q &A Editor 


Saveon Point of 


Sale 
VGA NEI 


480 9.00 
10” SVGA COLOR View Magic .26 dp Refurb (upto 1024 x 768) . 
endosure) 119.00 


Fas SVGA Color (| Frame - 1" @ cus 


Sera e ros 


NEC Mini Kim 


wi Back foo 


Need a Lieux Box? 


$29.00 


Firewall box. 


SVGA Monitors. 


Upgradable to 
4MB 


$39.00 


Macintosh 2MB PCI 
ATI Mach64 Video Card 


custom 
5 ig er for drawer ....... 


Point of Sale icdwaxe 


$139.00 


COMPUTER CIRCULATION CENTER. Inc. 


dba: Alltech Electronics 


pines seepie Heights Drive. 
Phone Onder Hours Sa 200M on- Fri 


10” Color SVGA! 
ups to 1024 x biases 


ixels 
110V AC 


operation. 


Refurb: 


Home network? 
Cable Modem? 


Linux Box? 


Various Brand 
10BaseT 8 Port 


Hubs. 


$29.00 
Refurb 8 Port Hub 


Small 105V 40 RPM 
Motor. 2.7W 


$9. 95 Motorwith sin 


dle. Items can be 
press fit. Shaft 
has a through 
hole with a rod 
stuck in it. 


I 


Robotic 
Attachments? 
Arms, etc? 
With rubber o- 
ring on 5” dia. 

disc. 


$9.95 


Small DC Motor 
w/gear box & Wheel 


$25 -Min. Order - 


Be sung? check 
our Web Site for 
more information 


; 1300 E. Edinger. Santa Ana - 714/543-5011 
Phone Orders sifu ooi3 w. Lomita BLVD. Lomita - 310/539-2260 
760/724-240 ~. We buy surplus & excess computer inventory 


Mitusbishi DJ-1000 
Digital Camera 


Pocket Size 


Holds up to 15 images 
320 x 240 or 504 x 378 
PCMCIA Required for image 
downloading. 
Windows 95/98 Compatible 
See the web for more details 


Intergraph 4MB PCI 


Intense 3D 100 
$35.00 - ke 


3D Accelerated 
Video Card for 
- Windows 95/NT 
See Web for 
more details 


Motorola Flip Phone 
Data Adapter 
2% RJ-11 (Dial Tone) 


Generator and Ring 
Generator. Use any 


$39, 00 


standard land line 
device with your’cell 
apoio Modem, credit 


Motor with brake 


e Extends to 2 

6 pair for sgrcbedear slide 
telescopic 
$2 9 = 0 0 eriiedan 


9350 Clairemont Mesa, San Diego - 6°9/573-0411 
~ 1401 El Camino Real. Oceanside - 760/721-0093 


as well as scrap electronics related inventory. 


$69.00 


from heavy 
duty moi‘le 
ne 24 pes storage units 
Reversible 110V AC ' 
Used 3” Dia. Wheels 


24 Bit © 300 dpi 
Parallel Port 
with pass 


95/58, 2.2\bs. 
Great for 
Laptops! 


External SCSI Cases 
$29.00 & Up 


5.25” Closed HH $29. 


IDE Hard Drives 


See Our Website for 
for more details on these 
industrial surplus items. 


Per TO ncci cc sass cscseneeeins LAGS 
2 Meg AT Memory Card - or - Parallel/ Mono Card .$9.00 
Floppy Controller -or- Serial / Parallel Card ............. $6.95 


Robot Competition? Feeling 
creative? Build something! 


aes: /WWW.ALLELEC.COM 


Vistr Our WEB PAGE DAILY FoR SPECIALS & MORE INFO. ON THESE ITEMS 


A Restle plonse 08 727% Sates es.» Minima shipping & handling charges 36.50 + Warranty: Used /Refurbished 
Reeves haere artes te oertacm Gurhased mera & mcompeatiithn problems School & Unhersty Purchase 


rans erred smc ents ALL Returns must have an RMA #, call before shipping back to us. * adiaracalanager templar Lo fo a 
Order axepted, others on AOC only * Prices and availability sutiect to change at anytime without any 


Continued from page 7 


CALIBRATING RESISTOR 


SELF-GENERATING 


PHOTOCELL 


METER 
“100 uA 


EARLY FORM OF LIGHT METER USED PHOTOVOLTAIC CELL, RESISTOR, AND 
METER. MEASURED LIGHT IN TERMS OF VOLTAGE. 


ing too fancy there. The meter shown in Photo C, 
comes from RadioShack. The photo shows the final 
analog version, with slightly different values than 


shown in Figure 7. The drawing gives values for 


other common meters that you may have in your 
spare parts box. It shows a CdS cell, although a 
photo transistor will work too. You can pick up either 
when you get the meter and the regulator. 


Scaling 


w The analog meter, Figure 7, uses two range 
resistors labeled Inside/Outside. On the Inside range, 
a relatively small current will give a moderately large 
voltage drop driving the meter toward the upper end 
of the scale. In other words, it is sensitive enough to 


SIMPLE BUT EFFECTIVE LIGHT METER 


While you can make a simple light meter with either an ana- 
log or a digital meter, you need a calibration chart for film 

ed and light levels. The autoranging digital meter shows 
changing light levels in terms of resistance and changes 
ranges as needed when you change back and forth from the 
inside to the outside, or as clouds cover the sun. Of course, 


an analog VOM will work here, too. 


use indoors. The Outside 
range needs more light to get 
the same deflection on the 
meter. That makes it suitable 
for high light levels. Thanks 
to the regulated power sup- 
ply, it will give consistent, 
repeatable readings. 

Perhaps a 10-to-1 resis- 
tor change would have given 
somewhat better correlation 
between scales, but I wanted 
more sensitivity on the Inside 
range and not have sunlight 
drive the meter hard into the 
pin. By experimenting, | 

found the resistor 


respectible corre- 
lation. 


How and Why 


With either sensor — the CdS cell or 
the photo transistor — when light strikes 
the sensitive surface, the resistance 


RESISTOR. 


Check out the Nuts & Volts Book Store!!! 


See our ad on Page 10 


J} ABC ELECTRONICS 315 7TH AVEN. MPLS. MN. 55401 


(612)332-2378 FAX (612)332-8481 E-MAILSURPI@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 


HP S4501A 1L0OMHZ DIGITIZING SCOPE 
HP 54201D 300MHZ DIGITIZING SCOPE 
HP S4201A J00MHZ DIGITIZING SCOPE 


$1300.00 
$1000.00 
$1000.00 


HP 4935A TRANS IMPAIRMENT TEST SET 
HP S006A SIGNITURE ANALYZER 
HP 806028 IMIHZ-1300MHZ RF PLUG 


HP 54200A SOMHZ SCOPE“WAVEFORM ANALYZER 
HP 3312A 13MHZ FUNCTION GENERATOR 

HP S270A 100MHZ UT}. COUNTER 

HP 35860" LEVEL, METER 

HP 436A POWER METER W/O SENSOR&CABLE 


HP 83508 SWEEP OSCILLATOR MAINFRAME 


HP 34374 2.SDIGIT SYSTEM VOLT METER 

KP 3455A DIGITAL MULTIMETER 

HP 3450A DIGITAL MULTIMETER 

HP 3330C SYNTHESIZE'VLEVEL GENERATOR 

HP 3325A SYNTHESIZER/FUNCTION GENERATOR 
HP S33SA 200MHZ COUNTER 
HP 8165 PROGRAMMABLE SIGNAL SOURCE 

HP 8S5S8B/181 100K-1S00MHZ SPECTRUM ANALYZER 
HP 8S59B/ 183 10OMHZ-21GHZ SPECTRUM ANALYZER 
HP 17404 150MHZ, OSCILLOSCOPE 

HP 634A 6OVDC-10A POWER SUPPLY 

HP 62698 40VDC-SOA POWER SUPPLY 

HP 5S53A 40VDC-12. 5A. POWER SUPPLY OPT JO1 
HP 66324 20VDC-SA POWER SUPPLY 

HP 06434 45VDC-4.3A POWER SUPPLY OPT.JO3 


$700.00 
$250.00 
$100.90 
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$500.00 
$2000.00 
$250.00 
$250 
$400.00 
$800.90 
$1000.00 
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$1000.00 
$3000.00 
$250,00 
$750.00 
$890.00 
$1200.00 
$500.00 
$750.00 
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EIP S75 MICROWAVE COUNTER 

FLUKE 95 SOMHZ SCOPEMETER 

LECROY 7200 409MHZ O-SCOPE 

TEK 475 200MHZ O-SCOPE 

TEK 465 100OMHZ O-SCOPE 

TEK 496P I[KHZ-1 8GHZ SPEC_ANALYZER 
TEK 1240 LOGIC ANALYZER 

TEK TDS320 LOOMHZ. DIGITAL O-SCOPE 
TEK 11401A SOOMHZ PROG 0-SCOPE FRAME 
TEK 7834 400MHZ OSCILLOSCOPE FRAME 
TEK 7904 400MHZ OSCILLOSCOPE FRAME 
TEK 7A26 200MHZ VERTICAL PLUG 

TEK 7A24 400MHZ VERTICAL PLUG 

TEK 78380 400MHZ TIME BASE 

TEK 7B92A SOOMHZ DUAL TIME BASE 

TEK 7812 SAMPLING PLUG 

TEK 7L14 10KHZ-1 8GHZ SPEC. ANALYZER 


WAVETEK 182A 4MHZ FUNCTION GEN $150.00 
WAVETEK 955 7.5-12.4GHZ MICROSOURCE $1100.00 


Write in 55 on Reader Service Card. 


ELECTRICAL 
SUPPLY & 


WAREHOUSING 
CORPORATION 


| 1 MA {1000 [1000_| y 


5 


between the terminals goes down. That feeds more 
current into the range resistor. That puts more volt- 
age across the meter circuit which indicates a higher 
light level. The digital version, Figure 8, lends itself to 
a wider range of light levels and therefore has five 
range resistors. It will read extra low light levels due 
to the amplification built into the digital display. Some 
of the range resistors cut the sensitivity so that you 
can use it in bright sunlight. 


Spectrum 


So far, | have mentioned that you could use 
either the cheap, common CdS photo cell or the 
easy to get photo transistors. Keep in mind that the 
two types of cells respond, or should I say do not 
respond, to all wavelengths of light the same way. 
While both. of them will register something in the 
realm of visible light, the most readily available photo 


CdS Photo cell 


1 1/2 volts 


METER SWITCH 
OFF 

2 CALIBRATE 

3 MEASURE LIGHT 


that gave the 

results I wanted 

on the outside 

range; likewise | 100 uA 10K [10K | 

on the _ inside 

range. The three 

least — sensitive 

Peas se be MEASURING LIGHT IN TERMS 
oo: ga om OF RESISTANCE WITH ANALOG 


OHMMETER AND LIGHT-DEPENDENT 


transistor works quite well in the infrared part of the 
spectrum. The CdS cell barely responds to IR. At 
least, when I pointed a TV remote control at it, it 
practically ignored the signals. The photo transistor 
drove its readout to a high reading. An alternative 


“* ATTENTION CABLE VIEWERS « 


CABLE VIEWERS. . .get back to your BASIC Cable Needs 


Call 1-800-577-8775 


For information regarding all of your BASIC cable needs. 


GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 


PRICE 


* EFFICIENT SALES AND SERVICE 
* WE SPECIALIZE IN 5, 10 LOT PRICING 
% ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS} 


4 ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 


We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING — DEALERS WELCOME 


tt i nat the intent of K.ES.W, to defraud any pay 
e 


P.0. BOX 8180 - BARTLETT, IL 60103-8180 - 847-584-2099 


Write in 63 on Reader Service Card. 


CdS photo cell 


4 MEASURE LIGHT 
3 CAL SUN 


2 CAL INSIDE 
| OFF 


Diode compensates for 
emitter-base voltage. It 
also gives temperature 
compensation. ngiiensy 
it does work, this one is 
more educational than 
practical. 


This bridge arrangement 
allows you to calibrate the 
balance control in terms of f 
stop or shutter speed. 
However, it is a bit inconve- 
nient having to balance or 
null the meter for each read- 
ing. A transistor in each leg 
of the bridge gives tempera- 
ture compensation. 


15 OHMS CdS 


PHOTO CELL 


This circuit would let you calibrate a control for 
film speed, another for f stops, and one for shutter 
setting. However, it too has enough drawbacks to 
render it less than real practical. 


light measurement that you may find useful, practi- 
cal. 


Digital Variations 


The common digital panel meters with Liquid 
Crystal Display MUST have a separate battery to 
power them. You CAN NOT make any connection 
between either of the battery leads for the meter and 
the rest of the circuit. You will have to ask the manu- 
facturer why. Some types of LED DPMs will let you 
use a common power supply, but, for my money, they 
draw too much current for a portable instrument. Of 
course, if it suits your needs, at the expense of heav- 
ier batteries, or shorter battery life, you could use an 
LED display. 


Ambient Light, Digital Display 


Most of what I just said applies to the digital ver- 
sion, Figure 8. However, due to the inherent amplifi- 
cation built into the digital panel meter, it is too sen- 
sitive for use without some additional scaling. That is 
what the 82K fixed resistor and the 10K poten- 
tiometer do. They take just a small part of the volt- 
age developed at the emitter of the photo transistor, 
and apply that reduced voltage to the input of the 
DPM. 


@ SENSITIVE PASSIVE INFRARED DETECTOR 
@ This sensitive PIR detector contains a sophisticated 9 IC circuit and a sensitive PIR 
©@ sensor. The unit operates from 1 9V battery (non included) and is about 5° X 3° X 2" 
@ The unit has a built in transmitter which was to transmit the intruder detection alert 
@ at 434MHz, however we do not have the receivers. We do provide you with simple 
@ directions on how to connect up a relay to this PIR unit to allow you to set off sirens, 
@ ‘lights, etc. when the unit detects an intruder. This sensitive PIR unit has a detection 
& range of 40 feet with a cone of coverage of about 90° wide. These brand new units 
cost a fortune originally but we are blowing them out while the supply tasts. 


@G1119 $4.98 ea. » Factory carton of 10 units/$39.95 


HIGH CAPACITY 12VDC 
2.4 AMP NI-CAD BATTERY 
Large black plastic case nicad power pack in a 
7 1/8" x 3 5/16" x 1 3/16" black case with thermal 
over charge cutoff switch and barrel power jack. 
Break open to pull out the nicads or use It as is for 
a great looking compact power pack. Brand new - Prime! 
G8543 = $8.00 ea. © 10/$50.00 
= = 


NovAtel 


' BLINDING OUTPUT 


Tuns a ‘self-test’ by lighting all 10 LEDs then it resets itseif and indicates 
the relative EMF strength by the quantity and color of LEDs that light. 
Size of unit ts about 3 5/16" x 2 3/8". These are brand new and prime, 5 
but without the outer plastic casa. Full scale ts 1 milligauss, We have . 

no data or schematics, but all you need to do is connect a QV battery and you're in business. 


$3.98 ea. 


This helping magnifier is like having two extra hands. This unit includes a 2 1/2" 

and two alligator spring clips to hold objects at any angle to each 
both hands free. With this unit, you can glue, solder, repair, and 
objects with ease! The 6 ball joints are capable of locking 
at any angle desired. Features nickel-plated fittings and a heavy cast-iron base. 
Makes a wonderful addition to any workshop! 


G9773 $2.98 ea. 


power 
| supply with input range of 115-230VAC and 


ELECTRONIC SURPRISE BOX 

We have a tremendous quantity of various items which we have too few to advertise. 
We have packaged a good assortment containing various semiconductors, resis- 
tors, capacitors, hardware, coils, etc. Picture shows representative box, however 
each box ts different. 


G2200 $3.00 


bo 


o9] GREEN JUMBO LED 
Crystal clear lens jumboT1 3/4 (5mm) LED lights 
up a brilliant green. The output is so bright it 
almost hurts your eyes. The lens is slightly oval shaped. Prime long leads. Everlight 
part# 2363VGC. 


| 61123 4/$1.00 » Factory bag of 500/$100.00 
| Made by Everlight these clear 5mm T1 3/4 
| case LEDs produce a blinding red light. Prime 


| long lead units on tape and reel. 


G1124 —_5/$1.00 © Factory reel of 1000/$175.00 


VE ALSO OFFER OVER 
150 DIFFERENT 
ELECTRONIC KITS. 


GOV) 
PO Box Jf 5408 
Scottsdale, AZ 85261 


For Phone Orders Call: 800-445-0697 
or Fax Your Orders to: (602) 661-8259 
For a Free Catalog Call: (602) 451-7454 

Forel 
; ling). q 
1 wap pnt Ag $2 Siioeinn sod Tena We accept MasterCard 


Visa and perso! , however, we cann on orders 
outside the JS. Minimum Foreign Order Amount: $40 (plus a minimum $10 S8H) 


caluloe re nd 


jue 1 


COMPAQ REPLACEMENT POWER SUPPLY/FAN 
Made for Compaq computers these are brand 
new replacement switching power supplies 
and fans for computers. Consists of a3” X 5" 
model GPS50-2001 SOwatt Compaq 


an output of +5VDC 3amp and +12VDC 3amp, 
433/16" Nidec Beta SL Fan, a rocker switch, 
@ power socket (for standard business cord), 
an interconnect cable that has sockets for 
floppy & hard drive and a green LED con- 
nected to the cable. Brand new ready to go! 


G1125 = $9.95 ea. 


Write in 56 on Reader Service Card. 


12VDC OPERATED 
15KV NEGATIVE ION 
GENERATOR 

Compact negative lon generator cleans air 
of impurities and provides a fountain of 
fresh air. Negative ions are produced during 
a thunderstorm and these are the same type 
that this 2 1/4" x 1 5/8" x 7/8" module 
produces. Operates from 12VDC (can even 
operate from a 9V battery at slightly reduced output). Simple to use, just connect 
12VDC to the red and black power input leads and a tremendous quantity of negative 
ions will be emitted by the needle assembly shown. Thése are brand new factory 
fresh prime units perfect for homes, cars, offices, atc. 


G9695 $12.95 ea.2 for $25.00 
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With the range switch set for LOW, and 
in a room with “normal” lighting, a bench 
meter measured 2.5 volts between the emit- 
ter of the photo transistor and the battery 
minus. The panel meter on the light meter 
read 1155. Of the 2.5 volts applied to the 
metering circuit, the meter saw 0.1155 volts. 
Moving the range switch to the HIGH posi- 
tion caused the voltage to drop to about 3 
mV (0.003V). The panel meter showed 001, 
0.001 volts or 1 millivolt. On the next least 
sensitive range (switch set at 4, note Photo 


45 REGULATED 


Light Level 


Switch positions: 
LOW: no resistor 


HIGH: 100 ohms 
Switch shown in position 4 


D) it showed 14. Since we have a six-position switch, 
we may as well take advantage of it and get several 
ranges even though the lowest range may or may not 
have a direct application in photography. Of course, 
you could work out a chart with exposure values for 
it. 

Although the switch and resistors do cost us a 
few additional parts, they do buy us something: We 
get multiple ranges. The highest range lends itself to 
outside use. The lowest range works best inside a 
poorly-lit room or for looking at light levels on your 
TV or monitor screen. 


Pictures from Your TV Screen 


If you use it to get a measurement of the light 


Table below shows suggest- 
ed values for scaling resis- 
tor R3, with common 
meters. 


Simplified drawing of light 
meter with analog 
Instead of the photo transis- 
tor, a CdS photo cell may be 
One is shown to the 
left of the photo transistor. 


used. 


For details of SW1-A and the regulator, see Figure 10. 


readout. 


9 to 12V in + +5¥ out _—_—‘Inside 1% 


To 9V meter battery 


FIGURE 8. 


from a TV, with the idea of taking 
a picture, remember, you MUST 
use a shutter speed of 1/30 of a 
second or slower and adjust your f stop for the cor- 
rect exposure. I know how hard it is to get people on 
TV to hold still long enough to get a good picture. 

I have gotten good results, but it took several 
shots — a luxury that your subject may not always 
give you. 

Nowadays, you may have the option of video- 
taping the subject and using other methods to get a 
printed picture. 

Even if you tape the subject and ‘freeze frame’ it 
on your TV, you still have to use a 1/30 or slower 
shutter speed if you take a picture of the subject on 
the monitor. 


+5 REGULATED 


+9 REGULATED 


SW1, ON/OFF, connects the battery to the 
on the regulator, see Figure 11.Q1, a 2N3 
diode. Analog —_ with CdS sensor will work, but photo transistor 
ives better results. 
sing 9V instead of 5V gives a bit more sensitivity. However, this 
requires a 12V battery; somewhat less inconvenient than a 9V bat- 
tery. See Figure 11 for details of regulator. 


Strobe Light 


Electronic flash — usually 
referred to as strobe light — 
makes action or low light-level 
pictures practical. Even in 
areas that have a moderate 
amount of ambient or ‘avail- 
able’ light, the sudden, short 
burst of light from the strobe 
freezes action. 

The light from common 
strobes lasts about ImS 
(0.001S); some longer, some 
shorter. The old, hard-to-find 
flashbulbs took about 18- 
20mS (0.018-0.020S) to reach 
their peak. However, even the 
smaller flashbulbs put out 
more light than many of the 
portable strobes. With fast, 
short, light bursts we have to 
use some other means of mea- 
suring the light level on the 
subject. 


ulator. C1 and C2 go 
, is connected as a 


ypical values shown for working model: Photo C 


Strobe Level Meters 


We can take our time measuring ambient light 
since it stays turned “on” while we measure it and 
take a picture. The strobe, though, puts out its light 
burst in the blink of an eye. In electronic terms, it pro- 
duces a pulse. Measuring pulses produces its own set 
of inconveniences. The simple ohmmeter with photo 
cell would record the light burst as a mere flick of the 
needle. The digital display would just jump around a 
bit. We have to separate the available light from the 
bursts, and we have to ‘sample and hold’ the signals 


EZ-EP DEVICE PROGRAMMER - $169.95 


Check Web!! -- www.m2/.com | Available Adapters 
Fast- Programs 27C010 in 23 seconds 
Portable - Connects to PC Parallel Port 


Versatile -Programs 2716-080 plus EE 
and flash (28, 29) to 32 pins 


Inexpensive - Best for less than $200 


EP-S1  (67$1,CS1) 
EP-11E (68HC11 E/A) 
EP-11D (68HC711D3) 


® Correct implementation of manufacturer | EP-750 _(670750.1,2) 


specified algorithms for fast, reliable [EE ect UcTameo.rew) $50.98 
programming, 


@ Easy to use menu based software has 
binary editor, read, verify, copy, etc. 
Free updates via bbs or web. 


® Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion. 


ML Electronics 
970/259-0555 
Fax:970/259-0777 
361 S Camino Del Rio #119 
Durango, CO 81301 
CO orders please add 7% 


© Broad support for additional devices 
using adapters listed below. 
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EP-PIC (16CSx,61,62x,71,84) $49.95 


Write in 57 on Reader Service Card. 


Equipment Management Technolog 
From Acquisition to Disposition 


* BENT % 


est and Measurement Equipmen 


We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, Iwatsu, Wavetek, 
GenRad and many other manufacturers. Our product lines include RF 
& microwave, oscilloscopes, generators, supplies, communications, 
veltage and frequency standards. Call us now for a quote! 


Tel @HOGSt+1700,* Fax 650+631-1200) * ema sleet com 


Write In 58 on Reader Service Card. 


Quality ' 


that result from the light 
burst. 


FIGURE 10. 


Separating the Types 
of Light 


In the light meters we 
have talked about so far, we 
had a DC (direct current) con- 
nection between the photo 
detector and the meter. Most 
of the circuits pass the 
changes in current or voltage 
through range or sensitivity 
adjustments to the readout. 
DC does not go through a 
capacitor. After the capacitor 
charges, unless there is a 
change in voltage level, the 
current stops flowing. Figure 9 
shows a photo cell with the 
HIGH/LOW (INSIDE/OUT- 
SIDE) range ‘switch and a 
capacitor from that point to 
the rest of the circuit. The 
capacitor will allow ONLY 
CHANGES in voltage to pass 


+5 REGULATED 


Battery +, 8 to 15V 


+8 to 15V at regulator 


ular signal diode — the 1N914 
— leaked too much to use in 
this application. They allowed 
the charge to leak off of the 
Hold cap too fast for this appli- 
cation. The Hold capacitor 
must hang onto its charge long 
enough for us to read the dis- 


enough that I did not bother to 
reach for a stopwatch. Of 
course, the digital display ‘rat- 
tled’ around enough to be 
annoying. 


Cheap, Practical Cure 
Without going into too 


ordinary, cheap, silicon transis- 
tors. When it has no base cur- 
rent, the collector-to-emitter cir- 
cuit of a common small-signal, 
silicon transistor looks like an 


To SV meter-battery 


on to the rest .of the cir- large resis- 
cuit. The 22K ohm resis- +9 REGULATED +10 TO 15V tance. My indirect 
tor gives the capacitor and measurements indicate 
the diode the DC return that the resistance of 
path that they need. the 2N3904 is so high, 

; ss that it will work as a 
Sample and Ho low leakage diode. The 
Considerations ad bs resistance of the gate 


During the time that 
the photo detector sees 
the light burst, its internal 
resistance drops, putting 
a relatively large voltage 
across the range resistor 
and the coupling capaci- 
tor. 


Outside 


#0 TO 15V 
ss 
Battery test{$ RG 15K 


circuit of the FET 


Battery minus 


to the 11th ohms. 
That is a 3, or a 4, 
with a string of 11 


The diode allows this zeros after it. 
voltage burst to get to the The practical 
‘hold’ or integrating E P application of this 
capacitor; keeping it there R7 SW5 Meter Switch means that it will take - 


Up, Strobe 


long enough to measure it Down, Ambient 


presents some interesting 
problems. 


24 hours, or longer, 
for the voltage in the 
Hold cap to leak down 
to about 37% of its ini- 


For Battery test: POWER switch off, STROBE/AMBIENT switch in 
AMBIENT position. Press TEST button, full scale = 15 volts. As an 
option, you could take the RESET circuit from Figure 7 (Part 2) and 


The Low Leakage 


add it to this circuit. 


Diode 


A diode couples the pulse from the photo cell to 
the Hold capacitor. Then the diode prevents the cir- 
cuit that produced the charge from bleeding the 
charge off of the Hold cap. 

While all diodes leak some current in the reverse 
or normally non-conducting direction, usually that 


current is so small that we can ignore it. 

For example, the common 1N4007 may have as 
much as one amp flow through it in the forward direc- 
tion, and only low microamps leak in the reverse 
direction. 

However, I found that the 1N4007 and the pop- 


tial value; what it read 
just after you fired your 
flash at it. That gives 
you enough time to get a reading before it changes a 
significant amount. 

A good sample and hold circuit should hold 
longer than that. | can think of a digital circuit that 
would hold until this time next year, but we want to 
keep these circuits simple and practical. 


SOLUTIONS TO YOUR CABLING NEEDS 


USB Relay Module 


Cat.5 -- Enhanced Cat.5 -- USB -- IEEE1284 / 488 / 1394 


Model JSB-210 Giher tretiucts Firewire -- High-End Monitor -- Manual & Auto Switches 
Controls 8 to 16 "form C" relays oss Apple -- Custom Ribbon Cables -- Premise Wiring -- more! 
over the USB (Universal Serial RS-485 Remote 1/0 HUGE SELECTION OF SCSI CABLES & ADAPTERS 
Bus). Program the module with ISA Waveform Generator Closeout & Overstock Specials (many more at our Website) 

simple commands in any program RS-485 to DS-1820 DB25M/CNS5OM SCSI cable 6t1.....$2.40 | AT motherboard power extnd......$1.60 
language that supports USB RS-485 Temperature /O IEEE-1 284 A-A DB25M/F 6 feet......$6.00 | 6 inch 3.5mm MMM stereo cbI.....$0.80 
Communications. Driver and DS-1820 Probe PS/2 to AT keybd. Adpt. | foot......$0.95 | Serial 4-head Laplink cable éft....$3.25 
sample code provided Cat.5 14f. Patch cable, gray.......$2.45 | 6P4C surface mount mod jack...$0.40 
Visit our Web site for Place Your Order Online 24 hrs. — 

J-Works, Inc Information on all our products _No minum order, same day shipping on most A+ and CET technician available to answer your quest 

12328 Gladstone St., Unit 4 P ; 

Sylmar, CA 91342 http://www.j-works.com 


(818) 264-0787 Voice (818) 270.2413 Fax E-mail sales@ j-works.com 


Write in 60 on Reader Service Card. Write in 59 on Reader Service Card. 
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The Hold Capacitor 


For some reason, I thought that tantalum 
capacitors had low leakage. Perhaps they do, by 
comparison with other types of electrolytic capaci- 
tors. However, I found that tantalums in the range 
of one to 10 uF leaked enough to keep them from 
use in this circuit. I tried metal-film types which 
fared little better. Much to my surprise, the inex- 
pensive green polyester caps just sat there holding 
a charge longer than I could hold my breath. | 
reached for the stopwatch, started it, and then went 
to work. When I got home, the Hold capacitor still 
had an appreciable charge. It looked like a practi- 
cal, sample and hold circuit; not perfect, just simple, 
economical, and practical. 


Sizing the Capacitor 


A large capacitor would hold the charge longer 
than a small capacitor, however, it would take 
longer to charge it during the light burst. That 
would give a lower reading on the display for the 
same size light burst. That would amount to a less 
sensitive instrument, Too small a capacitor would 
not pick up all of the charge sent to it. It would 
reach its highest voltage level and stop charging. It 
would saturate. That would give inaccurate indica- 
tions of the light level. Too large a capacitor would 
give lower readings. To get a reasonable sensitivity 
and get measurements of high light levels, you can 
adjust the size of the range resistors, the size of the 
capacitor, or both. In these instruments, I did both. 


Voltmeters for Measuring the Hold 
Capacitor 


The Field Effect Transistors (FET) used for the 
metering circuit presents an extremely high resistance 
to the circuit under test. The Gate-Source circuit of a 
junction FET looks like a reverse-biased junction with 
the-estimated resistance noted above. Compare that 
to the resistance of your bench analog or digital volt- 
meters. The analog meter might have an input resis- 
tance in the area of 50,000 ohms on the 2.5 volt 
scale, The digital voltmeter might have an input resis- 
tance of 11 million ohms. The digital voltmeter would 
bleed the charge off of the Hold capacitor in about 
two to three seconds. The analog meter would bleed 


REE Admission & Parking 
Shop 100's of Sellers 


in ACP's Giant Parking Lot !!! 


van mputer Products, inc. 


1310 E. Edinger 
Santa Ana, CA 


714-558-8813 
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213904 


BCB 


B 
+5 REGULATED 


ON/OFF ay 
@— To Meter Seiteh “A" 
U4. te Ri Battery Test 
| eT] 


Battery +, 8 to 15V 


Auto Reset 08/077 


Switch shown in 
position 4 


FIGURE 12. 


+8 TO 15V at regulator 


$¥5 

Meter Switch 
Select Strobe 

or Ambient modes. 


To 9V meter battery 


Both Battery Test and Auto Reset are optional. You may make just the 
ambient, just the strobe meter, or the combined system as shown here. 


You MUS 


it off in about a tenth of a second; hardly enough time 
to get a reading using either one of them for the read- 
out. That explains why we had to make a special volt- 
meter for this application. 


FET Voltmeter 


Due to their relatively high input resistance, at 
one time you could find a FET volt-ohm-milliamp 
meter on many electronics workbenches. They had a 
nominal input resistance in the area of 10 to 11 
megohms. They got their various voltage ranges by 
means of a carefully selected voltage divider across the 
input circuit. While 10-11 megohms is relatively high 
resistance for that application, that voltage divider 


your specific need. 


*85 Ch Plain Converter Ch-3, 


Sleep Timer 


AFT/MFT, PG Lock, HRC/STD 
and Sleep Timer 


*Volume Control, 135Ch, 
Ch-3/4. AFT/MFT, P/G Lock, 
HRC/STD and Sleep Timer 


UNBEATABLE PRICES 
FREE BROCHURE 


CALL (310)515-5085 


CALL FOR DEALER PRICE 


PCW CO 


CABLE CONVERTERS 


Our converters are designed for 


AFT/MFT, PG Lock, HRC/STD and 


*125 Ch Plain Converter Ch-3 


FAX (310)538-3636 


use a low leakage diode where shown. Connected as shown, 
the 2N3904 works well. 


would not work here. It would bleed the charge off of 
the Hold capacitor too fast for you to get a reading. 
This circuit has to have as high an input impedance 

as practical. 

The circuit in Figure 9 shows the first FET going 
to the Low Leakage diode, the Hold capacitor, and a 
Reset switch. Sooner or later you do want to reset the 
capacitor, Since the capacitor resists changes in volt- 
age, the input to the FET voltmeter will hold relative- 
ly still until it gets a pulse from the light via the photo 
detector. The other gate returns to battery minus 
through a 10-megohm resistor. In some applications, 
it would have a 0.01uF capacitor across it. | left it off 
when | did not see instability in the meter. 

The drains go directly to the battery plus which 
may range from 8-15 volts. If you stay 
within that range, you do not need a 
regulator for the drain voltage. I use 
this basic voltmeter circuit to read and 
to control the high voltage in my 
portable strobes. They hold the high 
voltage to within 5 volts in 450 volts. I 
built them before I ever heard of a 
7805. 

The sources return to battery 
minus through 330-ohm resistors and 
the voltmeter balance control. The dia- 
gram calls for a 500-ohm control. The 
photo shows a 2,200-ohm control. | 
had to use what I could get without 
chasing all over for it. The smaller pot 
would give better resolution when set- 
ting the zero or balance. However, 
even with the 2,200 ohm pot, despite 
the more than two-to-one increasé in 
resistance, the adjustment is not too 
critical. 

The display, either A or D, con- 
nects to the junction of the source and 
the 330-ohm resistors. In essence, the 
FETs and the resistors form a bridge 
circuit. With zero voltage on the capac- 
itor, the 500-ohm balance control is 
adjusted for a zero reading on the dis- 
play. When a voltage is applied to 
either gate, that upsets the initial bal- 
ance causing the meter to respond. 
Putting a voltage on one gate will 
cause the analog meter to deflect in 
one direction. Putting the voltage on 


the other gate will cause the meter to 
deflect in the other direction. A digital 
readout would show a voltage with 


TABLE 1. SETTINGS FOR ASA 200-250 


make a slightly (?) larger instrument 
knowing that | can find the batteries 
for it. Super small at a price works 


either a plus or a minus sign. Meter Readings Shutter S f Stop pa ea for the commercial . 
The meters that I made show Indoors (analog meter) (seconds lens setting On my budget, and Bry sepia 
good stability; more than adequate for that I have for the light meters, | will 
the intended purpose. Joe W. at ei Room ye i have to settle for piety larger. 
Tempe Camera, let me compare one igniting 1/15 rei 
of his rental strobe-light meters with 1/8 5.6 Digital 
mine. His will read ambient light and 1/4 8 
give suggested camera settings. The 1/2 11 The complete digital system 
LCD display gives direct readout in 1 16 (Figure 12) combines all of the fea- 
tenths of an f stop, has auto reset, 2 22 tures that you might want, and then 
uses a mi essor, and starts at some. You have the option of five 
$125.00, or a reasonable daily rental. 6-7 Well-Lit Room 1/1000 2 ranges for ambient light and two 
That works for the professional pho- 1/500 4 ranges for strobe, as well as manual 
tographer, but for a weekend tinkerer, 1/250 5.6 or auto-reset for the strobe light 
I will go with these and make up a cal- 1/125 8 measurements; a winking LED; bat- 
ibration chart. 1/60 11 tery test; and, of course, digital read- 
1/30 16 out. The digital readout gives higher 
Which One? 1/15 22 resolution and some built-in amplifi- 
If you seldom use strobe, or sel Remember, these are only suggested values. You will come up agg ening LED iis you 
dom use available light, you may wish With a similar table. know that the auto-reset circuit fired 


to make only the applicable unit just 

described. However, if you want to do both, decide on 
analog or digital readout and look at one of the dia- 
grams of the complete system. 


Analog 


The complete analog system (Figure 11) uses a 
12-volt power source to give the sensitivity a slight 
boost. It uses an LM317 adjustable regulator to get 


the regulated nine volts for the photo cell, in this case: 


a CdS cell. You may use a photo transistor here if you 
wish. These light meters have more options than 
something that you would find in the stock market. 
You can add the Auto-Reset feature to this unit by 
picking the parts off of the digital system diagram, 
Figure 12 or from Figure 13 — the reset circuit itself. 


Battery Test 


It seemed a shame to have to take the unit apart 
just to check the battery, especially when it has a built- 
in voltmeter. In the analog unit, the meter came from 
RadioShack with a 15,000-ohm resistor, that would 
give the meter a full scale deflection of 15 volts. 
However, it has a catch: finding a way 
to check the battery without upsetting 
the other functions. | refuse to design 
something like this with an impossible 
to find switch or, for that matter, any 
other hard-to-find part, That results in 
a bit of a compromise in that measure- 
ment. 

To test the battery, you have to 
turn off the power, set the 
STROBE/AMBIENT switch to the 
AMBIENT position, and push the 
BATTERY TEST button. While this 
gives a no load battery test, it does 
give a reasonable indication of the 
state of the battery. If the battery 
shows under 10 volts without a load, 
then it will have a bit lower voltage 
while powering the meter. Much below 
10 volts, the regulator will put out less 
than nine volts. 

For practical considerations, a dry 
cell is considered to have ‘run down!’ if 
it shows less than 20% of its new ter- 
minal voltage. In this case, that would 
be 9.6 volts for a 12-volt battery. Since 
someone finally came out with a hold- 
er for “AAA” batteries, you have a 
good way to get 12-15 volts into a rea- 
sonable size instrument. 


Digital Battery Test 
Testing the battery in the analog 


version was a bit unconventional, but 


PRIVMECELL 


iF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING ! - SAVE $$ 
CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 15522 


* WE INSTALL NEW NI-CAD OR Ni-MH BATTERIES INTO YOUR ORIGINAL CASE. 
. THAN “ = 


* WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING. 
* WE GIVE YOU A 12 MONTH WARRANTY. 

» WE WILL BE HERE WHEN YOU NEED US / 12 YEARS IN BUSINESS. 
« WESAVE YOU" MONEY “" $333 


* NO JOB IS TOO LARGE OR TOO SMALL ___. WE OFFER VOLUME DISCOUNTS 
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES 


PLISORASTENT NGI $37.95 BPi00/200/205 $14.95 


“MAXON SA-1155 1160 $39.95 
TAD 1450 1510 1820 


MOTOROLA 
P200 HT600 MT1000 
NTN 4588 4824 5414 $37.95 5P7/CM7/BPS6 $34.95 
NTN S447 5521 5545 $37.95 

MIDLAND 
70-810 B16 B19 B2! $9295 FNBI921 26 27 38 $32.95 
70-B32 70-835 


FOR INFORMATION ABOUT YOUR REQUIREMENTS ..... CONTACT US: 

PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
DOWNLOAD OUR CATALOG, WEB SITE: http//users.aol.com/PrimeCell 


MANY OTHERS “CAT AL o ‘ar 


FREE CAT 
ADD $ 4.50 SHIPPING & eae ph Gace 


the battery test in the digital version gets rather crude. 
It keeps the wiring simple at the expense of switch 
settings. They are as follows: RANGE switch to “4;” 
STROBE/AMBIENT switch to AMBIENT; POWER 
switch ON, shield the photo cell from light; press the 
BATT TEST button. You get direct readout in volts. 

While I can live with that procedure for an occa- 
sional battery test, you may find all of that a bit much, 
so you could leave off the battery test, or use a DPDT 
test switch and run the metering circuit through it. 
You would also have to put in a voltage divider which 
would bleed a small current out of the battery anytime 
that the unit is on, not just when you want to test the 
battery. The battery for the main circuit will run down 
before the battery that powers the readout. 


Size vs. Other Considerations 


The commercial, shirt-pocket-sized meter men- 
tioned a while ago uses a handful of “button” cells. I 
do not know what kind of regulators it uses — if any 
— nor how much difficulty you would have finding the 
button batteries. The “AA,” “AAA,” and the nine-volt 
batteries have become common enough that I will 


UNIDEN 
APHS6 APX500 $21.95 
APX65S0 1050 9-8 29.95 
1000 11001200 $34.95 


WSincto 1360 $2295 


icom 
8P2/BP3 /BP22 $ 16.95 
BPS /BP23/24 $24.95 


$21.95 


YAESU 
FNB3 4121416 $32.95 


$3095 FNB 172535 $23.95 


Write in 61 on Reader Service Card. 


Located At The intersection Of 1-4 


Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* WIRE 

* SWITCHES 

* RESISTORS 

* TRANSISTORS 

* TRANSFORMERS 
* TEST EQ 

* NI-CAD BATTERIES 


KkKkKKK KKK 
We Buy Surplus 
Electronic Parts — 

FAX your list. 


FAX 407/647-4831 
PH 407/628-5634 
P.O. BOX 536186 


Pia] ORLANDO, FLA, 32853-6186 


a pulse into the reset transistor 


dumping the charge on the Hold capacitor, resetting 


it back to zero. A quick glance at the display would tell 
you the same thing, but if you catch the light, that lets 
you know how soon to expect the next reset pulse. 
Sometimes you want that on auto and sometimes you 
want to do it yourself. : 

While testing the commercial unit from Tempe 
Camera, sometimes I found the auto-reset at one time 
per minute came too often. Other times it was not 
often enough. You could add just one resistor and a 
switch to the reset circuit, Figure 12 or 13, and get 
two reset times. 

For some applications, once every 10 seconds 
might work. For other uses, once every minute or two 
would be better. If you are going to make your own, 
make it do what best suits your needs. If this is one of 
your first projects, you might find one of the complete 
systems somewhat overwhelming, which explains 
why I broke it into smaller pieces. Next month, we will 
get started on construction going into specific details 
that apply to a particular system. NV 


A complete parts list will be 
included in Part 2. 


When Visiting Disney World And Sea World. . 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


And Fairbanks Avenue. 


* peyote inn 


* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


UIPMENT 


HOURS: 
Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 
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by Robert Nansel 


ast month, we started 
our first PIC assembly 
language project for 
Breadbot. We only got 
as far as reading the sta- 
tus of a switch, and 
turning an LED ON or OFF in 
response. But, for a home- 
built microcontroller, that's all 
we need to ensure that the 
basic hardware core of the FIGURE 1. 
system is working. DT101 
This month, we'll finish SIMMStick 
the brain transplant, and we'll Breadbot 
push the software much far- 
ther, to a complete working 
robot control program that 
implements a_ rudimentary 
"wander" behavior for 
Breadbot. 
This is the first program 
presented in the Breadbot 
series that makes full use of 


schematic. 


tact sensors and, while. it’s a 
long way away from the 
sophistication of a Lumelsky 
Bug (see my January '99 Nuts 


LOCATE ANY CHORTED 
or LEAKY COMPONENT 
TO THE EXACT ©POT 


Leakfecker 82A $179 


Locates shorted & leaky parts to the 
exact spot on the PCB without cutting 
up the board or unsoldering any parts! 


@ 60 DAY SATISFACTION 
OR MONEY BACK 
GUARANTEE 


CapAnalyzer 88 $179 


Automatically discharges cap; 
Checks for low DCR and shorts; 
Checks high-frequency ESR and 


displays on 20-segment LED meter| FAVORITE DISTRIBUTOR 
3-color chart shows typical values 


Includes gold-plated tweezer probe rage 
Portable... Batteries included! : Mad 


@ AVAILIABLE AT YOUR 


ELECTRONIC DESIGN SPECIALISTS 


4647 Appalachian St, Boca Raton, FL 33428 561-487-6103 www.eds-inc.com 
we make test equipment designed to make you money. 
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; y Left 
the bumper and whisker con- whisker 


DT101/DT111 SIMMStick 


Bnew Graphics 


LCD Module 
with Serial 
interface 


The new G12864 makes it easy to display text and graphics on a 
128-by-64-pixel LCD Itinterfaces witha computer througha 2400 
or 9600-baud RS-232 serial hookup 


Text Features 


The G12864 workslikea serial-receiveterminal Itdisplays text ina 
4-lineby 16-characterformat. Text is displayedina large 8- by 16-pixel 
font, which can be edited to include custom symbols. 

Graphics Features 


The display lets you plot points, draw lines, and display full-«reen 
graphics using easy instructionsIts flash memory stores the text font 
plus 14 screens. You can create fonts and graphics on your PC, then 
download them to the G12864 using the included software. 


Convenience Features 
A power supply and DB9 serial-portconnector are builtin. Connect the 
display to the (included)AC adapter; plug the (included) serial cable 
intoyour PC or othercomputer and you're ready to go. Currentdraw 


ranges from 15mA (typical ,backlightoff) to 100mA (max, backlighton). 
For complete specifications, see our web site: www.seetron.com. 


Display, with starter pack: $199 Display alone (OEM qty 1): $179 


Scott Edwards Electronics « PO Box 160 « Sierra Vista * AZ * 85636-0160 
ph: 520-459-4802 « fax: 520-459-0623 ¢ e-mail: info@seetron.com 
Intemet: www.seetron.com 


Write in 71 on Reader Service Card. 


FIGURE 2. 
DT101 
SIMMStick 
installed. 


DT101 SIMMStick 


ca 


& Volts column), it does surprisingly 
well at wandering around my 
kitchen without getting stuck. 

| also promised a few surprises 
this month, two new arrivals that I'm 
just busting to show off. | wasn't 
‘sure whether either would be ready 
in time for this column, but I'm 
pleased to say that both arrived in 
time (barely). 

Project Yonatan 

The first arrival came on January 
25, 1999, marking the end of the 
beginning phase of my longest term 
project ever. On that date at 9:27 
pm, after 18 hard hours of labor — 
including three and a half hours of 
determined pushing — my wife 
Shoshana gave birth to our son 
Yonatan Yosef Nansel, all nine 
pounds of him. 

Now, Shoshana only weighed 
105 to begin with before we started 
the Yonatan project, so you can 
imagine the magnitude of her 
accomplishment. I'm certainly in 
awe of it, and when | think of all the 
billions of other babies that have 
come into this world ina similar way, 
well, it makes me — a 220-Ib. hulkish 
male — feel downright humble. 

So, I'm not getting much sleep. 
And | don't have quite as much time 
to build robots as | once enjoyed. 
But | do have a wonderful example 
of emergent intelligence right before 
me as | look into my son's eyes. 
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The other arrival came a few 
days later — a shipment of two 
Parallax GrowBot kits, complete with 
extra Bread Board and Proto Board 
AppModules expansion modules. 
Normally this would have been a big 
day here at the Robot Ranch, but 
Yonatan severely upstaged the 
arrival of the GrowBot kits. | didn't 
even get around to opening the kits 
for a couple days, and then it took 
another couple days — in 
between feedings and dia- 
per changes — for me to put 
one of the kits together. 

As of this writing, | 

haven't had time enough to 
put the bot through a thor- 
ough shakedown, but | did 
snap a few pictures, and | 
have some preliminary com- 
ments later in this column. 
But, before | get into that, | 
want to talk about the thing 
I've been promising y'all for 
months: a new. brain for 
BreadBot. 


One Brain Coming Up 


Last month, | told you 
how to build the DonTronics 
DT101 SIMMStick and how to 
do the preliminary hardware 
debugging. This month, we'll 
install the new brain and pro- 
gram it. Figures 1 and 2 
show the schematic and 
wiring diagrams for the 


Right servo 
connector 
(white wire) 


DT101/Breadbot combination. 
If you've built any of the previ- 
ous Breadbot versions, it’s a 
snap to put this one together. 

lf you are starting from 
scratch, | recommend you look 
up at least the first two 
Breadbot articles that appeared 
in the June and July ‘98 issues of 
Nuts & Volts. With those first 
two articles and last month's 
article in hand, you will have all 
the information you need to 
build your own Breadbot. 

The real thing that sepa- 
fates this Breadbot brain from 
all the other Breadbot projects is 
the software, and that's what | 
want to concentrate on now. 

‘The program listing WAN- 
DER.ASM can be divided into 
four major parts: the declara- 
tions, the Interrupt Service 
Routine (ISR), the Main control 
loop, and the subroutines 
called by the ISR and the Main 
control loop. 

Other than the comments, 
everything before the CBLOCK 
of the declarations is identical 
to last month's listing. It tells 
the assembler that we're using 
a PIC16F84 chip, that we want 
an eight-bit Intel Hex output 
file, and that we want to use 
decimal numbers. It also sets 
up which types of error mes- 
sages will be displayed during 
assembly, and it includes the 
standard equates and register 
names for the PIC16F84. 

The CBLOCK statement. allo- 
cates RAM for program variables 
starting at RAM location Ox00C; 
using CBLOCK means we don't have 
to worry about exactly where each 
of these variables are located: We 
only need to reference them by 
name elsewhere in the program. 

After CBLOCK cames the 1/0 bit 


constants. These are just the bit 
position numbers of the various 
input and output bits used by 
Breadbot. By changing bit numbers 
here and referencing those |/O bits 
by name elsewhere (i.e., using the 
name "RWhisk" “instead of the 
numerical constant "7" it equals), 
you can change which 1/O function 
is allocated to which bit without hav- 
ing to change it everywhere you use 
that bit in the program. 

Finally, after declaring the |/O 
bits, it sets up the configuration bits 
for the F84; in this case, the F84 is 
configured with the Code Protect 
OFF, the watchdog timer disabled, 
the oscillator option set up for a high 
speed crystal or resonator, and the 
power-up timer enabled. 

The F84 begins execution on 
reset at program memory location 
zero. Since the ISR must begin at 
location four, a GOTO instruction 
must be placed at location zero to 
jump over the ISR to the main pro- 
gram. 


Interruptions 


The second major section is the 
Interrupt Service Routine. The first 
thing the ISR does is save the Status 
and the W registers (the "Context) 
so that those values can later be 
restored before returning from the 
ISR to the interrupted code. Since 
the ISR is designed to be executed 
every 20 msec or 50 Hz, the ISR then 
resets the interrupt from TMRO to 
occur again in 20 msec; a count of 
61 on TMRO as configured. 

The ISR then performs two main 
functions: First, it increments the 
RAM variable RTC to update the Real 
Time Clock. Second, it generates 
two simultaneous variable-width 
pulses on LPulse and RPulse which 
aré connected to the left and right 
servos, respectively. Servos require 
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positive going pulses ranging from 
one to two msec long, with 1.5 
msec being neutral or stop. 

ISR accomplishes this by first 
setting both pulse outputs high for 
one msec by cycling through the 
loop Msec 250 times, expending a 
total of 2500 processor cycles. It 


then executes Intloop, which com- 
pares the loop counter Msec_Cnt 
(also used in the Msec loop above) 
with the time out values "left" and 
"right" for both. pulses, resetting 
each pulse at the appointed time 
and terminating after one msec. 
This is the basic strategy that 


title “WANDER.ASM - Robot wander behavior test” 


; DT101 Breadbot wander program, 2/1/99, Robert Nansel 


; After initialization, Breadbot moves forward until an obstacle is detected. 

; A right whisker touch causes Breadbot to back, turn left, then resume forward 
; Motion, a left whisker touch triggers a backup then a right turn, and a front 

; bumper touch triggers a backup then a random left or right turn. 


: NOTE: Debug sections commented out in this version 


LIST P=16F84, F=INHX8M, R=DEC 


errorlevel 0,-305 


; 16F84 Runs at 10 MHz 


INCLUDE “\pic\mpasm\p16F84.inc” 


; RAM Usage 
CBLOCK 0x00C 


w ; Interrupt Service Routine Context Saving Values 


Gat deh Sens peed 
eft, right; Servos speeds 
RTC ° 


; Real Time clock, 20 msec resolution 


Msec_Cnt ; Millisecond delay counter 
delay_count ; 20 msec resolution delay counter 
debug_buf ; debug byte buffer 

bit_count ; bit shift counter 

temp ; temporary storage 


; I/O bit Constants 


SCL equ 
SDA equ 


-~o 


RPulse equ 
LPulse equ 


LWhisk equ 
FBump equ 
RWhisk equ 


PAGE 


—o 


NO 


; Serial Clock, output, bit 0 PortA 
; Serial Data, output, bit 1 PortA 


. is servo, output, bit 0 PortB 
Left servo, output, bit 1 PortB 


; Right whisker, input, bit 5 PortB 
; Front bumper, input, bit 6 PortB 
; Right whisker, input, bit 7 PortB 


__CONFIG _CP_OFF & _WDT_OFF & _HS_OSC & _PWRTE_ON 


; Note: WatchDog Timer is OFF 
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Myke Predko uses to drive servos in 
one of the programs in his book 
Programming and Customizing the 
PIC Microcontroller, but | adapted it 
for the 10 MHz clock rate of the 
F84. | also “unrolled” the loop part 
way so that two checks are made for 
each seryo each time through the 


; Code for WANDER 
org 0 


goto Main 
Routine 


loop. This allowed me. to get the 
loop down to 20 cycles, nine cycles 
for the first check, and 11 cycles for 
the second check, which averages 
out to 10 cycles per check. Doing 
this gives a four microsecond resolu- 
tion which, in turn, allows the vari- 
ablelength pulses to be controlled 
by numbers ranging from 0 to 250. 

A 1.5 msec pulse on LPulse, for 
example, is generated by placing a 
value of 125 in the variable "left." 
Since the timeout values are being 
compared to Msec_Cnt — which 
counts down from 250 to 0 — left = 
0 generates a 2.0 msec pulse (the 
one msec fixed pulse plus one msec 
variable pulse), while left = 250 gen- 
erates a one msec pulse (one msec 
fixed plus zero msec variable). Both 
"left" and "right" timeout values are 
set in the main control loop. The 
main loop writes the timeout values, 
and the ISR reads but does not alter 
those values. 

After Intloop terminates, both 
LPulse and RPulse are brought low 
to make absolutely sure the maxi- 
mum pulse length is 2.0 msec in 
case they somehow don’t get 
brought low during Intloop. 


Scoping Out Bugs 


Next, though commented out in 
this version, the ISR can also make a 
call to the subroutine "debug," 
another routine | adapted from 
Myke Predko's book. This routine 


; Skip Over Interrupt Service 


; Interrupt Service Routine - Output proper speeds to servos 


org 4 


Int 
movwt 
movf 
movwf 


_w 
STATUS, w 
_ status 


moviw 


61 
movwf TMRO 


moviw 0x020 
movwf INTCON 
incf RTC 


bsf PORTB, RPulse 
bsf PORTB, LPulse 


moviw 250 


movwf 
goto 


Msec_Cnt 
$+1 


$+1 
$+1 


Msec_Cnt 
Msec 


cycles 
goto 
goto 
nop 
decfsz 
goto 


moviw 250 
movwf Msec_Cnt 
Intloop 


movt Msec_Cnt, w 


; ISR at Address 4 


; Save the Context Registers 


; Wait 20 msec between operations 
; Reset the Interrupt Handler 


; Update Real Time Clock 
; Start both servo pulses 


; Delay 1 msec before doing 

; Variable 

; part of pulses 

; 10 Cycle loop delay -> 2500 


; Set up to time second msec 

; —> must be an even number <— 
; 20 cycle loop, 19 on termination 

; average 10.cycles per pulse check 


; Check right servo 


shifts out the eight-bit value con- 
tained in debug_buf. The data is 
shifted out on SDA, SS-Bus pin 11, 
and a clock pulse for each bit is sent 
separately on SCL, SS-Bus pin 10. 
You can use these signals to directly 
drive a serial to parallel shift register 
to display the data with eight LEDs. 

Or you can do what | did: dis- 
play these signals on a dual trace 
oscilloscope. Since the ISR executes 
at 50 Hz, it's easy to get a stable dis- 
play when you trigger the scope 
from the SCL line. The negative- 
going pulses on SCL mark each data 
bit on SDA and, in this way, you can 
read off the binary value directly 
from the scope's CRT. 

Elsewhere in the program you'll 
see places — again, all commented 
out in this version — where | load a 
constant into the W register then 
save it to debug_buf. | simply 
assigned a unique identifier number 
to each logical path of the main con- 
trol loop. 

This was invaluable to me when 
| was debugging, because by read- 
ing that ID number from my scope, | 
could tell what path was executing 


subwf right, w 
btfsc STATUS, C 

left 
bef PORTB, RPulse 
movt Msec_Cnt, w 
subwf _ left, w 
btfsc STATUS, C 

left 
bef PORTB, LPulse 
decf Msec_Cnt 

even 
movf | Msec_Cnt, w 
subwf right, w 
btfsce STATUS, C 

left 
bef PORTB, RPulse 
movt Msec_Cnt, w 
subwt left, w 
btfsc STATUS, C 

left 
bef PORTB, LPulse 
decfsz Msec_Cnt 
goto Intloop 
bef PORTB, RPulse 
bef PORTB, LPulse 
andwf PORTB 

F call debug 

IntEnd 
movt _Status, w 
movwt STATUS 
swapf _w 
swapf _w,Ww 
retfie 
PAGE 

Main 
bsf STATUS, RPO 
moviw O0x0D7 
movwf .OPTION_REG & Ox07F 
bef TRISA & 0x07F, SCL 
bef TRISA & 0x07F, SDA 


bef TRISB & 0x07F, RPulse 


at any moment. To 
make the ID codes 
easier to read, | tem- 
porarily increased 
delay_count by a 
factor of eight so 
the subroutine 
"delay" would delay 
eight times longer 
than normal. Instead 
of a quarter second 
to read each ID, this 
gave me two sec 
onds, which worked 
fine. 
If you want to 
make changes to 
WANDER.ASM, you 
might consider 
uncommenting the 
call to debug in the 
ISR and the debug 
assignments in Main 
by removing the semicolons that 
make those lines into comments. 
That way you'll have a powerful 
debugging tool available. With 
minor changes to the debug code, 
you can also output more than one 
number, A particularly useful varia- 


‘If right <= Count then more time 
; Else, end right pulse 

; Check left servo 

; If left <= Count then more time 
; Else, end left pulse 

; Note: won't = 0 if Msec_Cnt is 

; on loop entry 

; Check right servo 

If right <= Count then more time 
; Else, end right pulse 

; Check left servo 

; If left <= Count then more time 
; Else, end left pulse 


; Continue millisecond countdown 


; Make sure both servo pulses turn off 


; Shift out debug value, msb first 
; Finished with the Interrupt 


. sete Timer to clock from Internal 
; Cloc 
; at slowest 


; RAO, output, Serial Clock 
; RA1, output, Serial Data 


; RBO is Output (Right) 


tion outputs the value of the W reg- 
ister followed by an ID code as 
before. This gives you most of the 
power of an emulator with none of 
the cost (save a few lines of code). 
I'll talk more about this and sim- 
ilar techniques in future columns. 


bef 


bef STATUS, RPO 


moviw 61 
movwf TMRO 

: Initialize Real Time Clock 
crf RTC 


; Set servo pulses to neutral 


moviw 125 
call set_right_pulse 
moviw 125 


call set_left_pulse 


; moviw 1 
; movwt debug_buf 


; Start interrupts 
moviw Ox0A0 
movwf INTCON 


; Press Front bumper to start motion 


wait_bump 
btfsc PORTB, FBump 
goto wait_bump 

; moviw 2 

; movwf debug_buf 
moviw 12 
call delay 

; Set servo 

; -> “forward” is default direction of motion 

wait_bump2 

H moviw 9 

; movwt debug_buf 
btfss PORTB, FBump 
goto _— front_bump 
btfss § PORTB, RWhisk 
goto right_bum 
btfss PORTB, LWhisk 
goto left_bump 

forward 
moviw 0 
call set_right_pulse 
moviw 250 


TRISB & 0x07F, LPulse 


The ISR finishes by restoring the W 
and STATUS registers. 


The Main Thing 


The first section of Main sets up 
the interrupt clock source, config- 


; RB1 is Output (Left) 


; Set up the Timer - wait 20 msec 


; right pulse width = 1.5 msec 


; left pulse width = 1.5 msec 


; Set up Interrupt to run from TMRO 


is & directions according to state bumper switches 


; Check whisker & bumper switches 


; right pulse width = 1.00 msec 
; left pulse width = 2.00 msec 
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ures RAO, RA1, RBO, and 
RB1 as outputs, and sets 
the timer interrupt to 
occur in 20 msec. 

After zeroing the soft- 
ware Real Time Clock and 
setting both. servo pulse 
widths to 1.5 msec, Main 
starts the interrupts run- 
ning. Thereafter, all 
changes to the variables 
“right” and "left" will be 
reflected by corresponding 
changes in output pulse 
lengths. 

lf you have uncom- 
mented the debug call in 
the ISR, then whatever is in 
debug_buf will be squirted 
out SDA and SCL every 20 
msec. 
The next section of 
Main simply loops at 
"wait_bump" until the 
front bumper is pressed. 
After a quarter second 
delay, the program moves 
on to “wait_bump2," the 
heart of the wander 


: behavior logic. 
call set_left_pulse 
goto wait_bump2 return 
front_bump 
; moviw 3 set_right_pulse 
: movwf debug_buf sublw 250 
call backup format 
btfss RTC, 0 ; Use RTC as random coin flip: btfss STATUS, C 
goto goleft ; lf RTC is even, do left turn moviw 250 
call turnright ; else, do right turn movwf right 
goto forward return 
goleft call turnleft 
goto forward set_left_pulse 
sublw 250 
right_bump format 
; moviw 4 btfss STATUS, C 
: movwf debug_buf moviw 250 
call backu movwt left 
call turnle return 
goto forward 
left_bump ; — Delay - delays “w” 20 msec ticks 
: moviw 5 ; 
: movwf debug_buf delay 
call backup addwf RTC, w 
call turnright movwt delay_count 
goto forward di movt TC, w 
subwf delay_count, w 
turnright btfsc STATUS, Z 
: moviw 6 return 
: movwt debug_buf goto di 
moviw 250 ; right pulse width = 2.00 msec 
call set_right_pulse 
moviw 250 ; left pulse width = 2.00 msec 
call set_left_pulse ; 
moviw 12 debug 
call delay movt  debug_buf, w 
return 
movwf temp 
turnleft moviw 8 
: moviw 7 movwf _ bit_count 
: movwf debug_buf Shift_out 
moviw 0 ; right pulse width = 1.00 msec rif temp 
call set_right_pulse btfsc STATUS, C 
moviw 0 ; left pulse width = 1.00 msec goto Set_bit 
call set_left_pulse . Clr_bit 
moviw 12 bef PORTA, SDA 
call delay goto Clock_out 
return Set_bit 
bsf PORTA, SDA 
backup Clock_out 
; moviw 8 bef PORTA, SCL 
; movwf debug_buf bsf PORTA, SCL 
moviw 250 ; right pulse width = 2.00 msec decfsz_bit_count 
call set_right_pulse goto _— Shift_out 
moviw 0 ; left pulse width = 1.00 msec return 
call set_left_pulse 
moviw 12 end 
call delay 
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The code immediately following 
"wait_bump2" forms a simple dis- 
patcher that executes the code 
front_bump, right_bump, or 
left_bump if any of the bumpers are 
touched, defaulting to forward 
motion. Breadbot will thus move for- 
ward until an obstacle is detected. 

A right whisker touch causes 
Breadbot to back up, turn left, then 
resume forward motion; a left 
whisker touch triggers a back up 
then a right turn; and a front 
bumper touch triggers a back up 
followed by a random left or right 
turn. 

The order of the bumper sen- 
sor tests determines the priority of 
each sensor: The front bumper has 
the highest priority and overrides 
both whisker sensors, right whisker 
has the next highest priority, and the 
left whisker has the lowest priority. 
Simply changing the order of these 
tests changes their relative priority 
and will affect Breadbot's behavior, 
a simple experiment from which you 
can learn a lot. 

All of the bumper behaviors 
invoke the subroutines "backup" and 


; Convert to Msec_Cnt countdown 


; Is right pulse > 250 ? 
; yes, limit to 250 
; Set the pulse countdown 


; Convert to Msec_Cnt countdown 


; Is left pulse > 250 ? 
yes, limit to 250 
: Set the pulse countdown 


; Delay w * 20 msec 


; RTC = delay count? 
; yes, delay is done 
; no, continue delay 


fe Debug routine - 2-wire synchronous serial output of data in debug_buf 


; Shift debug_buf out to shift 
; register 


; # of bits to shift 


; Shift msb into C 
; If bit set 
; Then set SDA bit 


; Else clear SDA data bit 


; Toggle SCL clock bit 


; All bits shifted? 
; No, go shift next bit 


either “turnright" or “turnleft.” 
Wander is purely a reactive strategy in 
that it doesn't attempt to remember 
recent sensor states. More complex 
behaviors can be created by including 
some sort of sensor state memory, 
and I'll come back to this idea in 
future columns. Until then, this is left 
as an exercise for the reader. 


Kit and Caboodle 


I'm almost out of space, but | 
can't let you go without saying a 
few words about the Parallax 
GrowBot. I'll have a full review next 
month, but I'll give you a peek now. 

As the photos show, GrowBot 
and Breadbot share some basic fea- 
tures: They are similar in size, both 
use hobby servos and disk wheels 
with O-ring tires, both use bow tie 
bumpers, both have front-wheel- 
drive with trailing casters, and both 
have battery packs slung under- 
neath the robot chassis. GrowBot, 
like earlier versions of Breadbot, 
uses a BS2 as the controller, and 
both use their main circuit board as 
a chassis. 

Unlike Breadbot, GrowBot has a 
much ‘simplified trailing caster 
arrangement — a roller-skid, really — 
rather than a true caster and, on a 
bot this size, this works fine. 

The three big differences are 
that GrowBot uses a PCB for its 
_ chassis instead of a solderless bread- 

board, GrowBot uses a separate 9V 
, battery to power the controller 
(something | intend to do with 
Breadbot someday), and GrowBot 
can be expanded with stacking 
daughterboards that Parallax calls 
"AppModules." They've _—_ also 
thoughtfully provided a small piezo 
speaker, a couple LEDs, and more 
goodies on the main PC board. 


This Bot is Stacked 


Sn a ee a A RR TT eg 


| was impressed with the qual- 
| ity of the circuit board and the 
| clean layout of all the components. 
| The servos are mounted to the 
underside of the PCB with velcro, 
making for easy adjustments, and 
the 2 5/8 inch diameter wheels are 
custom made to fit directly on 
_ Futaba-style servo output shaft 


ogee 


splines. If the wheels are reason- | 


ably priced, | predict that Parallax 
will do a healthy business just sell- 

_ ing these wheels to gearheads. 
The kit is easy to put together, 


As always, if you have 
or improving 
Breadbot, if you've built a 
Breadbot, or if you have questions 
or comments about amateur 
robotics topics, you can 
reach me at 


suggestions | 


Robert Nansel 
69 S. Fremont Ave. #2 
Pittsburgh, PA 15202 


E-Mail: bnansel@nauticom.net 


t= 


with clear instructions — something 
that beginners will really appreciate. 
For those of you who are often con- 
vinced you can do better on your 
own, GrowBot's AppModules are a 
real plus, allowing endless cus- 
tomization. 

AppModules are 2.5 inch 
square PC boards with a 20-pin 
stacking connector bus. All 16 of 
the BS2 I/O lines, plus ground, Vss, 
and Vdd are brought out on on 
GrowBot's two AppModule connec- 
tors. The two module types | 
received were the solderless Bread 
Board and the lower profile Proto 
Board. 

The Proto Board has a stacking 
clearance height of 1/2", so youll 
probably not be able to use stan- 
dard wirewrap construction, but 
point-to-point will work just fine. 

The Bread Board module has a 
5/8" stacking clearance, though all 
components you plug into the sol- 
derless breadboard have less than 
1/4" clearance if you plan to stack 
another AppModule on top. | still 
have lots more to say about 
GrowBot but, until next time, I'll just 
say both thumbs up for this kit. 


I'm Outta Here 


The book of the month this 
month is Tube: The Invention of 
Television by David E. Fisher and 
Marshall Jon Fisher, (Harcourt Brace 
& Co., 1997, ISBN 0-15-600536-0). 
You think television was invented 
in the 50s with Howdie Doodie and 
Gunsmoke? 

Read this book and discover 
that television was already over 50 
years old by then. Philo Farnsworth 
transmitted an image with the first 
all-electronic television system in 
1927, but mechanically scanned 
television schemes had been around 
long before that. 


This book 
really puts tech- 
nology develop- 
ment in perspec- 
tive. Imagine try- 
ing to © trou- 
bleshoot com- 
plex analog cir- 
cuitry at a time 
when no one has 
even invented 
triggered sweep 
oscilloscopes. 
Talk about hav- 
ing to build the 
tools to build the 
tools you need to 
do a job! 

Read this 
book, and | think 
you'll recognize 2 
lot of the same 
spirit — and the 
same problems — 
that robot ama- 
teurs have today. 
Making electron- 
ic television work 
wasn't easy, obvi- 
ous, or 
inevitable. Even 
as late as 1950, it 
was still possible 
that color TV 
would be in part 
mechanical. 

In 1950, 
CBS's mechanical 
color was far 
superior to RCA's 
all-electronic system. We 
all might still have spin- 
ning mechanical color 
wheels inside our TVs ‘if 
David Sarnoff of RCA had- 
n't done some fancy marketing foot- 
work. Keep that in mind the next 
time you design the ultimate robot; 
there is more than one way to do 
anything, and it pays to explore as 


ADDRESSABLE STEPPER MOTOR CONTROLLER 


oe 


PROUD PAPA AND SON. 
Congratulations, 
Robert and Shoshana!!! 


re 


many alternatives as you can. 
Whoops! Gotta go. Yonatan 
needs a diaper change. Hmm ... a 
diaper-changing robot is sounding 
better and better every day. NV 


ELS ma SETS 


Part Number: JWP1X-1A 


The PARAMAX stepper motor controller is 
a PC parallel port based addressable 
controller capable of simultaneous operation 
of 4 uni-polar stepper motors ranging in 
voltages from 5 to 12 volts at up to 2 amps 
per phase. The PARAMAX stepper motor 
controller includes 8 digital inputs with a 
data through put rate of 500k bytes per 
second. Using the unique PARAMAX 
addressing method, up to 256 controllers can 
simultancously function from a _ single 
parralle! port. The programming package 
includeslibraries that allow you to create 
applications both under Windows and DOS. 
Included libraries are: C++, Pascal, Delphi, 
Basic and utilities for DOS and Windows. 


Also available at: 


FORD ELEcrrRonics, INC 
(714) 521 - 8080 


Write in 73 on Reader Service Card. 


$199.95 


-PARAMAK nc. 


(800) 473 - 8080 
Come and visit us on the internet at: 
www.paramax.net 
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with Nats & Volts ¢ 


Subscribe today and be 
automatically entered in our new 
MONTHLY PRIZE DRAWING!!! 


Vanuary Wiiucr: 


MARCH DRAWING HOSTED BY 


TIMELINE, INC. 


(see page 43) 


EMBEDDED 486 COMPUTER 


VALUED AT $99 


For a complete list of features, be sure 
and check out Timeline’s ad. This is not 
a complete system. 


lf you do not wish to order a subscription, but As a current, paid subscriber, you 
pried to Hate in our Spi peak will be automatically enter 

or your name, address, ; ng, 
ielephone number, to NUTS & VOLTS, esi ou drawing. 
430 Princeland Court, Corona, CA91719, ‘70 Subscribe ~ Just fill in and mail 
drawing@nutsvolts.com. No phone entries. the enclosed subscription card or 
accepted. All orders/entries must be received call our toll free order line at 
by the last day of the month to be included in (800) 783-4624 with a Visa or 
that particular month's drawing. __ MasterCard. 


Our growing list o 
contributors includes ... 


Parallax (back cover) 
a Corgerate Systems Center (pages 2,99) 
NSE (page 3) 
Resources Unliaited (page 63) 
Tinvelime, %¢. (page 43) 
All Elestromies (page 49) 
Regers Systems Specialist (page 40) 
Electra 
MCM Electran 


Bi 
et ee ae itd 
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JAMECO ELECTRONIC’S NEW CATALOG 


eco Electronics releases a new catalog 

nd updated website. 

Their free 148-page catalog features 
thousands of ICs, components, tools, test 
a le and computer products. 

ore than 215 new products have 
been added including new lines of test 
equipment. 

For more information, contact: 


ECO ELECTRONICS 


sion, | which 
still delivers 90 
watts RMS 
class AB, with § 
four EL34 
penthodes. It 
comes without § 


enclosure, but 1355 SHOREWAY RD., DEPT. NV 
an _ optional BELMONT, CA 94002 
chassis allows 650-592-8097 FAX: 650-592-2503 
easy _ imple- E-MAIL: info@jameco.com 
mentation in WEB: http://www.jameco.com 


juke-boxes, 
guitar amps, 
and custom 
designs. 

Both units # 

are equipped § 

VELLEMAN TUBE AMPS with switch-on delay, stand-by mode, Is 
LED-bias indicators and custom-made 
toroidal supply and output transform- 
ers. 

For more information, contact: 


NEW 1999 FULL-LINE CATALOG 


esr East introduces its largest catalo 
ver. View 308 pages of new tools an 
test instruments for engineers and techni- 
cians, as well as hobbyists. 

Featured are quality products from brand 


elleman, Inc. announces the K8010 
and K8011 tube amplifiers. 

These are mono tube amplifiers, 

geared towards both hifi enthusiasts 


and musicians. name manufacturers for testing, repairing, 
" The K8010 is a high-end mono sscucenns oe ait 19 and assembling electrical and electronic 

tube amp, capable of delivering 65 DEPLNV. se ikem i 

watts RMS in full class A, due to its FORT WORTH, TX 76118 or more information, contact: 


four KT88 penthodes. The unit comes 
eS arrest AE 817-284-7785 FAX: 817-284-7712 
with a very attractive chrome plated E-MAIL: velleman@earthlink.net 


enclosure. : 
The K8011 is a scaled down ver- WEB: www.velleman.be 


CONTACT EAST, INC, 
335 WILLOW ST., DEPT. NV 
NORTH ANDOVER, MA 01845 
978-682-2000 FAX: 978-688-7829 
E-MAIL: jbeausol@contacteast.com 
WEB: www.contacteast.com 


430 Princeland Court, Corona, CA 91719 
or E-Mail to newproducts@nutsvolts.com 


RH-02 TEMPERATURE AND 
HUMIDITY LOGGER 


FLASHLITE 
386Ex 


Flashlite 
& 6: EX 
embedded DOS 
controller, cou- 
pled with the 
new multi 1/O 
p eripheral 
oards, offers 
engineers a flexi- 
ble, highly cost- 
effective solution 
to embedded 
control, data 
gathering, and 
monitoring problems. With up to ts channels of 12-bit A/D 
conversion, four channels of 12-bit D/A conversion, eight 
one-amp relay drivers, and two high-speed UARTs per board 
and up to eight boards per system, the multi 1/O board is an 
expensive and compact data gathering solution. 

The Flashlite 386Ex DOS controller features two PC-com- 
patible serial pee PC-compatible counter timers, interrupt 
controller, and 30 digital 1/O points. 

For more information, contact: 


H-02 is a handy PC-based 

instrument which is able to 
measure both temperature and 
humidity in one compact unit. 
Using built-in sensors that are cal- 
ibrated to give highly accurate 
measurements, RH-02 just plugs 
into the serial port of your PC and 
you are then ready to take mea- 
surements with the supplied 
PicoLog software (DOS and 
Windows 3.1, 95/98, and NT). 
The easy-to-use software lets you 
view graphs of the temperature 
and humidity simultaneously, 
export data to a spreadsheet, print 
and save data, and much more. 

Alarm limits can be set to sound should 
the temperature or humidity go out of a speci- 
fied range. The unit is also supplied with soft- 
ware drivers for those who wish to write their 
own application software. 

Monitoring clean rooms, laboratories and 
computer facilities, checking heating and ven- 
tilation (HVAC) installations, and the monitor- 


TEMP 
HUMIDITY 


RH-02 measures temperatures from -40 
to 70°C with accuracy of +0.2°C (0 to 70°C) 
and humidity from 0 to 100% with accuracy of 
+2% (5 to 95%). 

RH-02 comes complete with manual and 
PicoLog software for $245.00. 

For more information, contact: 


K MICROSYSTEMS, INC. ing of artifacts and documents in libraries and SAELIG CO. 

902 E. 8TH ST., DEPT. NV SB museums are all now easy and economical to 1193 MOSELEY RD., DEPT. NV 
DAVIS, CA 95616 accomplish with RH-02. The unit requires no VICTOR, NY 14564 
530-297-6073 FAX: 530-297-6074 power supply, so is ideal for use in the field 716-425-3753 FAX: 716-425-3835 

E-MAIL: jkmicro@jkmicro.com with a laptop computer. E-MAIL: saelig@aol.com 


WEB: http://www.jkmicro.com WEB: www.saelig.com 
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www.web-tronics.com 
Fantastic DMM Offer! 


Don't tet this price fool you. This meter is a digital multimeter 
designed for rerees and hobbyists. Equipped with S 
functions and 19 ranges, Each test position is quickly and 
easily selected with a simple turn of the FUNCTION/ 
RANGE selector rotary switch. Rubber Boot Included! 
Display: 3-1/2 Digit LCD, 2imm Figure Height with 
Automatic Polarity 
Overrange indication: 3 Least Significant Digits Blank 
a egy for Guaranteed Accuracy: 23°C +5°C 
H<75% 


Temperature Ranges: 
Operating: 0°C to 40°C (32°F to 104°F) 
Storage: -10°C to 50°C (14°F to 122°F) 
Power: 9V Alkaline or Carbon-Zinc Battery 


www.web-tronics.com 


7 1/2” Pro Modular 
pl i Tool Kit 


Includes: 


www. web-tronics.com 


For IDE/Ultra DMA Hard Drives 
We Sold Over 14,000 in 1998! 


; pt oe This product can be used with any 3-1/2 IDE 
Tool SUSAN hard drive up to 1" high. It includes an electronic 
keylock for safe removal and insertion. Made of 
5 Die Sets! pennies ABS 707 fireproof plastic. Use this product to 
HT-330K “site protect sensitive hard drive data, take your hard H-10C-IDE 


drive between work and home or even set up different Us 
drives that they physically insert every time they use a PC, Other models available 
from C.S.l. include RH10 series and RH20 series, which are interchangeable within 
the same interface design (IDE or SCSI) 

Other Models are Available. See www.web-tronics.com under “hard drive 
and accessories" for more details and pictures. 


+ Full Sized, 4 1/2 Digit 
* Frequency Range to 
20 KHz 


(NEDA 1604) * Capacitance Ranges fro : ae 
Low Battery Indication: BAT on Left of LCD Disp! - 2000 pF to Our Most Sophisticated DMMw idO ‘ ir 
Dimensions: |88mm(L) x 87mm(W) x 33mm thick => = - aan Ss with RS-232 Interface & Software, 3-3/4 igit, 4000 Came. bags cae 
Net Weight: 400g “(RRR SONU Auto-Ranging with Analog Bargraph Audible Test 
Get All the Specs From Our Web #9300G 20A pie 1000VDC/20& CMY-980 + True RMS ging e babs * Continuity/Diode Test Web Site 
ELI re: : Tors Frequency Cour Stopeet 
mp olc CTRL-D * Time Mode with Alarm, Clock, and Stop Watch * Auto Power OFF/"Keep ON” Mode 
y = * Dual Display + Fused 20A Input with Warning 
C to bookmark * 10 Location Memory Beeper 
Eler nt this site * Min, Max, Avg and Relative Mode. * Back Light 
* With Ceramic * Decibel Measurement * Data Hold/Run Mode 
Heating Element for * Cap and Ind. Measurement » Safety Design ULI244 & VDE-0411 
M x Te té r et * Temperature Mode (C/F) Protective Holster 
Adjustment , ae www ‘ Don't fo g K Type Temperature Probe Silicon Test Leads 
oe Included 
* 3 Conductor rR J the dash 5 ee pag. $160 PROTEK 506 
Grounded Powa vigd th é ulse Signal for Logic & eg $ 
Cord , 4 
* 250°C-480°C ~ SR-976 Extra Tip Options , CCD Mini Board Cameras yao 49pa 
pa daieradld Available, See Web! . - Low Power Consumption Pinhole | ith 
* Fast Heating Feature vailabie. eb! In Business IR Wy By el et ses in ea wi 
tte 10, 


For More Info See www.web-tronics.com . 


Built-in Electronic Auto Iris 
for Auto Light Compensation 
Internal Synchronization 


Since 1971 


3mmx33mmx! 8mm 


CCD B&W Board Cameras ! VMCB21 VM1030A + 12Volts 
+ ASIC CCD Area Image Sensor 44mmx38.5mmx28mm Standard lens with + 400 TV Lines ‘ 
+ Extremely Low Power Consumption with 6 infra-red LEDs, audio, VM3011-A 5 or more 
+ 0.5 Lux Min Ilumination 12V, 380 horz TV lines 30mmx30mmx26mm, Standard lens with 
+ Built-In Electronic Auto Iris for Auto mae As 12V, ie & vert audio, 
Light Compensation v : «any qty. eg 45mmx40mmx24mm, VM3010-A _ 
Detailed Specs on the Web “Reg. $69.00 SS ea single board acco a 
SU VM1030PA VM1035A v mmx33mmx32mm 
‘ Pinhole lens with audio, Standard lens with audio, . Baect hayes: — 00 
)  30mmx30mmx25mm, 42mmx42mmx25mm, 1 2V, epleitert accel Bn ay . v 
12V, 430 horz & vert TV 430 horz & vert TV lines es Fe eaedeg bina Til 5 or more 0 
lines with back light reverse mirror image — 5 
compensation feature OF EOS 
5 or more ? 0 9 00 63. 
5 or more S OF more Detailed Specs on the Web 
Bullet CCD Cameras), VMBLT3025W VMBLT1020W <> Protek Amazing Test Equipment Offers 
Digital Color,Weatherproof, B&W Weatherproof, Sorice AE( x oe 
é Smart Rugged Metal ei. ; SP 86 at 40MHz/60MHz/100MI Asia’s currencies are 
. ease Low Power : s . Jue race cillosc es devalued against U.S. dollars. 
Consumption oe i aa ) * Alternate Trigger Take advantage of 
+ 12 Volt ] ——— * Internal Sync Seperator Circuit LATEST 
+ CCD Area Image Sensor VMBLT1020A 5 or more 4 =. AleMae Sires DESIGNS! \Prices while they last! 
» eakgne Somers 1, ite tor auto ain oe : Del tli (6510) ’ 
Light Compensation rw asi (et jag Saad Detailed Specs d #6504 - 40MHz ie, 
+ No Blooming, No Burning i ad : he Wi } 
+ 0.1 Min Lux Illumination (B&W), 1 Lux ~ soon on the Web . #6510 - 100MHz 
Min Lux Ilumination (color) * ceflesstes . =D 
Amazing Test Equipment Offers 
2GHz Universal Counter 
Bars lots fae ae * Frequency, Period Totalize Ratio Measurements eo a ete ee OD 
rng le Delay Time ulse + Low Pass Filter #6 =. #6506 - 60MHz 


* External Oscillator Input J 
* Variable Output Level 
Control 
* Delay Function 

. e310 a 


B101 


ac 


See the web site for details 


1GHz Multifunction Counter 

* Frequency, Period, Totalize 

Maturonents <> Protek 
* Low Pass Filter 

* 2 Channel Input (100MHz, 

GHz) 

“8 Digit Gate Time Control | 
* 1/20 Input Attenuator 


B-818 : 


See the web site for details 


cm 


* Sine, Triangle, Square, Ramp, Pulse Waveform 

+ Gate & Trigger Output 

* Burst Waveform Output © Protek ¢ 
* Sweep Function (Linear/Logarithmic) 

* VCG Input 

* GCV Function 

* AM Modulation 

+ Variable Symmetry 

* Output Attenuator 
+ DC Offset 

*, Frequency Counter 


#3201 


B-810 


See the web site for details, 


rer . 4 1 
<< Protek 
+ Frequency Range: |OOKHz to 2,060MHz 
* Narrow Band FM (NFM), Wide Band FM 
(WEM).AM and Single Side Band (SSB) 
Modulated Signals May Be Measured 
* PLL Tuning System for Precise Frequency 
Measurement and Tunin 
+ LED Backlight LCD (192x192 dots) 
+ Built-In Frequency Counter 
+ Hand-Held and Battery Operated 
+ All Functions are Menu Selected 
* RS232C for PC Interface and Printer 


CIRCUIT SPECIALISTS, 


See the web site 
for details 


* 3 Channel Input (CH A. CH B, CH Cc) 
+ Variable Trigger Level 
* 8 Digit LED Display 
+ 4 Step Gate Time Control} 
* FI/10 Input Attenuator 


+ Self Test U2000A 


See the web site for details 


Digital Multimeter 

+ AC/DC Voltage, AC/DC Current, Resistance 
Measurement 

* 4 1/2 Digit Display 

* Over Range Indication 
7 Functions 

* Data Hold Function 


9902A 


eee 


See the web site for details 


2MHz Sweep Function Generator 
* Sweep Function Width: I:1 to 1000;| 


+ Sweep Rate: 0.5Hz to 50Hz << 
* Attenuation Ste Protek 
° is: cpsiag Aire e: 0.02Hz to 2MHz it in a7. Ranges 
+ Outputs: Sine, Triangle, “ae — 
Seuare Warn, ‘Pulse, a 


Ramp, Slewed Sine Wave H 
* Syne Out: TTL Square 


Wave 9205 


al 
gy seem 


See the web site for details. 


* Sine, Triangle, Square, Pulse, Ramp, Slewed Sine 
Waveform << 

* Sync. Output (TTL Square Waveform) Protek 

+ Sweep Function 

+ VCG Input 

* DC Offset 

+ Variable Symmetry 


-9205C 


See the web site for details 


INC. 


220 S. Country Club Dr., Mesa, AZ 85210 


With Easy to Use 


* Auto Setup Software 

* PreTrigger 

+ Voltage Range: 50mV to SV,7 
steps 


+ Time Range: SOns/div to 0.5s/ 
div, 1-2-5 22 steps 
* 32KB.Memory Depth 


#220 


See the web site 
for details 


hese deluxe HC Protek oscilloscopes provide the 
features and accuracy that serious technicians and 
engineers need at prices well below what you may have 
expected. These dual-trace, dual-channel, scopes have Alt- 
Mag sweeps and provide simultaneous display of normal 
and magnified traces. An internal sync seperator circuit 
provides stable triggering of video signals. TV-H (TV line 
synchronizing feature) and TV-V (TV frame synchronizing 
frequency) are automatically switched by the Time/Div 
front-panel control. The user can view parallax-free 
waveform measurements on the large 6" rectangular CRT 
that includes an illuminated internal 8x10 Div graticule. 


For More Information See www.web-tronics.com 


\ — } 
Part No. 


6510 6506 6504 6502 


Bandwidth 100MHz 60MHz 40MHz 20MHz 
Vert. Sensitivity  ImV/DIV imvV/Div imvV/Div 1ImvV/Div 
to5V/Div to5V/Div toSV/Div to5V/Div 
Max Sweep Rate 2nS/Div 0.1pS/Div 0.1pS/Div 0.2yS/Div 
to0.2S/Div to0.2S/Div to0.2S/Div to 0.5S/Div 


Delay Sweep YES ALT-MAG ALT-MAG_ ALT-MAG 
Vert. Mode Trig. YES YES YES YES 
Cursor Readout NO NO NO NO 
CRT Volts 12KV 10KV 10KV 2KV 


1GHz Spectrum Analyzer oo ased C is it 


@ Protek n Easy to to Use 
Dual Channel 

|OOMSPS per Channel 

30MHz Bandwidth 

Parallel Port PC Connection 


SOMHz FFT Spectrum Analyzer 
Auto Setup,Auto Calibration 


#7802 
item 


Measuring Peak Level of TV Signal 
Frequency Range: IMHz to |000MHz 
Cal Out: 10OMHz 80dBy + 0.5dBy 
Direct Read of Spectral Level from 
Attenuation Range and CRT 

Easy Reading of Center Frequency from 
CRT Read Out Display 

Input Impedance: 5022 (7522 Optional) 
Less than |.5pF 

* Dynamic Range: 60/70dB 

* Scanning Time: 5ms/Div 

Switchable Wide Bandwidth 


#2100 


See the web 
site for details 


See the web 
site for details 


800-528-141 7/1602-464-2485/FAX: 602-464-5824 


ELIMINATES DEFECTS 
ON SCSI AND IDE DRIVES 


INSTANTLY CLONES ANY 
SCSI OR IDE DRIVE 


CLONE, TEST OR REPAIR 
ANY HARD DRIVE 


“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!” BOB ROSENBLOOM, DIGITAL VIDEO, INC. 


DRIVE SERVICE STATION 


Copy entire hard drives with ease. 
Drive duplicators are essential tools 
for dealers and system builders. Don't 
spend hours installing and formatting 
drives. Do it instantly with the Pro. 
Set up any SCSI or IDE drive with 
your original software. Connect blank 
drix es to the Pro and presss start. 
You'll copy entire driv es taster and 
more accurately than is possible on any 
PC. With our combination IDE and 
SCSI model, you can even copy data 
between diffferent interfaces. All 
models include both 2.5" and 3.5" 
interface adapters. The Pro also 
supports SCA and Wide SCSI drives. 

Choose the Pro, and you'll also have 
an entire tac tory driv e test and repair 


system for under $1000. The Pro gives 


BUY MANUFACTURER DIRECT: $995 


408 330-5525 


you the ability to copy, reformat, 


repair, translate, and test any hard 
drive. Use the Pro to put any hard 
drive through its paces. A full 
factory final test and performance 
analysis is performed. Complete test 
and repair reports are sent to any 
standard printer. 

The Pro will also reassign and 
eliminate drive defects. Here's how 
it works: First, a precise media 
analysis system scans the disk for 
errors. Defects are mapped out, 
and effectively “erased.” The error 
correcting system then “trains” the 
driv eto permanently avoid detective 


areas. Data is stored only on the sate 


areas of the disk. Capacity is reduced 
by an insignificant amount, and the 
drive works flawlessly once again. Get 
the technology used by major repair 
shops and data recovery centers. The 
Pro repairs all disk defects caused by 
normal wear. Drives with mechanical 


damage may not be repairable. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE,, SANTA CLARA, CA 95054 
WWW.DRIVEDUPLICATORS.COM 


Call today for high volume multi-drive copiers and CD Duplicators 


Sold and intended for backup purposes only. Copyright laws must be observed. 
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#28190 


BASIC ToolBox ~ 


a WM AG: 


_ Microcontrolt ler Kit for the Electronics Apprentice’ \ 


It really doesn't take many tools to get started with BASIC Stamps - 
just an ordinary PC running DOS or Windows 95/98/NT. Loading your 
first program into a BASIC Stamp is a matter of connecting the 
Board of Education to your PC and running our software. We're pro- 
viding a couple of LEDs and resistors for your first project. 


BASIC Tool Box #28190 During the month of February and March we're 

($149 + S&H) offering the BASIC ToolBox -- which is similar to 
the BASIC Stamp Il Starter Kit except we've 

- BASIC Stamp I module replaced the carrier board with the new Board 

- Board of Education of Education. BASIC Stamp 1/0 pins, power, and 

+ (10) jumper wires ground connections are accessible adjacent to 

- BASIC Stamp Manual Version 1.9 the breadboard. 

- (2) each LEDs and resistors 

- DOS & Win95/98/NT software For beginners the Board of Education temporar- 

+ power supply and serial cable ily eliminates the need for a soldering iron, and 
for advanced engineers it's a quick BASIC Stamp 
project area. 


, te 
look at our educational web sit 
a 


Y For the real beginner take oegreRS 
http://www. stampsinclass.com 4 er PS 
SW Microcontroller?” Experiment Set, or P 
™ Mic 


vw 


/ . 5 
To order: 916.624. i More ae http: ae sais ab com “~~ \ “Rags sn Re Ne ican 
\ \ 
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